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Joe the Seruice Technician 


PRODUCT SAFETY SERVICING GUIDELINES FOR ALL AUDIO AMPLIFIERS AND RADIO RECEIVERS 


CAUTION: No modification of any circuit should be attempted. Do not use a line isolation transformer during this test. Use 
Service work should be performed only after you are thoroughly an AC voltmeter having 5000 ohms per volt or more sen- 
familiar with all of the following safety checks and servicing sitivity in the following manner: Connect a 1500 ohm 10 
guidelines. To do otherwise increases the risk of potential watt resistor, (63-10401-76) paralleled by a .15 mfd, AC 
hazards and injury to the user. type capacitor (22-4384) between a known good earth 
SAFETY CHECKS ground (water pipe, conduit, etc.) and the exposed metallic 

parts, one at a time. Measure the AC voltage across the 

SUBJECT: Fire & Shock Hazard combination 1500 ohm resistor and .15 mfd. capacitor. 
1. Be sure that all components are positioned in such a way Reverse the AC plug on the set and repeat AC voltage 
to avoid possibility of adjacent components shorts. This measurements for each exposed metallic part. Voltage 

is especially important on those chassis which are trans- measured must not exceed .3 volts RMS. This corresponds 


to 0.2 milliamp AC. Any value exceeding this limit consti- 


ported to and from the repair shop. 
tutes a potential shock hazard and must be corrected 


2. Always replace all protective devices such as insulators 


and barriers after working on a receiver. immediately. 
3. Check for fraved insulation on wires including the AC 
cord. Also check across-the-line components for damage AC VOLTMETER 
and replace if necessary. 
4. All fuses and certain resistors and capacitors which are 
of the flameproof type (shaded on the schematic dia- good earth ground place this probe 
grams and parts lists) must be replaced with exact such as the water on each exposed 
Zenith types to prevent potential fire hazard. pipe, conduit, etc. metallic part 
5. After re-assembly of the set always perform an AC leak- 
age test on the exposed metallic parts of the cabinet 
such as the knobs, antenna terminals, etc. to be sure the 
set is safe to operate without danger of electrical shock. 
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TECHNICAL APPLICATIONS INDEX 

Various “HF” series service manuals contain information relating to solid state device theory, operation and circuit applications as 

introduced into our products. In addition, service procedures are also explained, if required, in the appropriate service manuals. 

Such information has been included in the following service manuals: 

HF 18: Theory — Diodes (Including Zener and SCR), Transistors, (PNP, NPN, Darlington, and JFET). Applications — Chassis 29AT24 (JFET FM-RF, 
Multiplex, Electronic Touch Switching), Complementary Symmetry, Chassis 11Z127 (Electronic Filter). 

HF 22: Theory — JFET, IGFET, MOSFET. Applications — Dual Gate MOSFET FM-RF, JFET Biplex Detector, Quasi-Complementary Symmetry. 

HF 23: Applications — Model C9029/Chassis 1SWCA10 Four Channel Decoder. 

HF 26: Applications — Chassis 1SWDR51 (JFET Meter Circuit, Multiplex IC, Four Channel Decoding). 

HF 27: Applications — Model SD2568 Speaker Switching Circuitry. 

HF 28: Applications — Mode! D9013W Allegro Speaker System. 

HF 29: Theory — Light Emitting Diodes (LED). Applications — Three Light Tuning (Target Tuning), Multiplex IC. 

HF 29S1: Applications — Snap-off Escutcheon and Out Front Chassis Removal, “E” Line Models. 

HF 30: Applications —Snap-off Escutcheon and Out Front Chassis Removal, ““F’’ Line Models. 

HF 31: Theory and Applications - Chassis 12WGR59 (Ceramic Filters, IF 10, Quadrature Detector, Interstation Muting, PLL Multiplex IC, Audio). 
General Product Information — Audio Circuitry (including Two on Two Speaker Matrix, Allegro Speaker Systems), “G’’ Line Disassembly 
Procedures. 

HF 31S2: Applications — Four Channel Sound Reproduction Input Vs. Output, Repairing Push Button Switches, Record Changer and Phono Cartridge 
Inter Changeability, Chassis 12WGR59 Accessibility. 

HF 32: Applications — “H” Line Disassembly Procedures, Part Number Identification, Record Changer and Phono Cartridge Interchangeability, Allegro 
Speaker Systems and Repair Procedures. 

HF 33: Theory and Applications — Chassis 3WJR52 (Ceramic Filters, IF IC’s for AM and FM, Quadrature Detector, PLL Multiplex IC, Audio). 
General Product Information — Audio Circuitry (including Qutput IC), “J’’ Line Disassembly Procedures. 
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INDEX 


CHASSIS INFORMATION PRIOR DATA CHASSIS INFORMATION PRIOR DATA 
OR MODEL ON PAGE CONTAINED IN OR MODEL ON PAGE CONTAINED IN 


1WDA10 - HF 26 20AT31Z HF 18, 19, 20 
IWDA1021 - HF 28 21B8T30 HF 1882, 19 
1WEA10 (Z1) = HF 2881, 29, 30 21BT 34 HF 19, 20, 21, 22, 23 
IWEA11 (21) = HF 2881, 29, 30 21BT3421 HF 22, 23 


iWGR50 
TWJR55 47,50 
2AT30 
3WEA10 (21) 
3AT20 
3AT20Z1 
3AT202Z2 ° 
3WG R50 


HF 3181, 3182 


HF 18, 19 
HF 29, 2982, 30 

HF 1881, 1882, 19, 21, 26 
HF 28, 29 
HF 29 

HF 31, 31$1 


HF 18, 18$1, 19 
HF 19, 23 

HF 27, 28, 30 
HF 26, 27 
HF 27 
HF 19, 21, 22 
HF 22, 24 
HF 22, 24 


rs) 


1,52,53 


25WD R5021 
27BT30 
29CT20 
29CT21 


brritjr add dat bad 


biol t 


3WH R50 - HF 32, 3281 29CT2121 - HF 24 
3WJR50, 50Z, 48,49,54,55,56,57 — 29072122 - HF 26, 27 
S3WJR51 59, 60 = 29AT24 _ HF 18, 19, 22 
3WG R52 = HF 31, 3181 29AT242Z1 = HF 22 


3WHR52 ~— HF3251 
3WJR52, 522 61,62,63,64 - 

3WG R54 - HF 31, 3281 
4wWD R50X _ HF 25, 26 


29AT242Z2 
29CT30 

35WDR50 
35WDR5021 


HF 26, 29, 30 
HF 22, 23, 24 
HF 26, 28, 29 
HF 29, 29S1, 30 


4WD R50X (X1) - HF 26 SWFR5O _ HF 30, 30S1, 3281 
5WD R50X (X1) _ HF 26, 30 E543W (1) - HF 29, 2981 
5WER5O _ HF 2881, 29, 29S1, 30, 3081 B545W - HF 21, 23, 24 
SWF R50 - HF 30, 3151, 31 D546W (1) — HF 26, 28 
SWER51 HF 29, 2981, 30, 30S1 B553W HF 21, 22, 24 


5WFR51 
BWER52 
5WER5221 


HF 30, 3081 
HF 2982, 30, 3051 
HF 30, 30S1 


B554W (1) = HE 26, 28 
D556W (1) e HE 26, 28 
D583w (1) = HF 26 


5WER522Z2 ~ HF 30, 3081 D742W (1) ~ HF 26, 28 
5WER52Z3 — HF 30, 3081 E743W (1) - HF 2981 
5S5WERS3 - HF 29, 2981, 30 G1000W — HF 31, 3181 


5BWERD53 
6AT24 
6BWGR55 


HF 30, 3081 
HF 18,19,22,26,27,29,30,30S1 
HF 31, 3181 
HF 32, 3281 
HF 31, 3181 
HF 32, 3281 


H1000W, Wi, W2 HF 32 
J1000W 1, W2 Ss 

G2000W - HF 31, 3181 
G2000W11 = HF 31S1 
H2000W, W3 HF 32 
J2000W1, W2 49 


BWGR57 7 HE 31.3181 G3000W S HF 31, 3181 
a HF 32, 3281 G3000W11 ts HF 3181 
S HF 3181 H3000W, W3 HE 32 


6BWGR91 
8BT20 


HF 3182 
HF 19, 21 


J3000W 1 49 = 
D9OT1W - HF 26, 29, 2981 
E9012W (1) - HF 2981, 30 

G9012W1 HF 31, 31S1 


65,66,67,77 
68,69,70,77 


8ZT 20 - HF 18, 19 DIO1ISW - HF 26, 28 
9AT27 _ HF 18, 19 E9014W (1) = HF 29S1, 30 
10AT26 — HF 1982, 20, 22 E9014X (1) - HF 29S1, 30 


10YT26 HF 18, 1882, 20 G9014W HF 31$1 


10ZT30 - HF 18, 19, 20 C9015W - HF 24, 25 
10AT27 _ HF 18, 19, 20 CIO16W _ HF 24, 25 
11ZT27 — HF 18, 19, 20, 21 DSO16W - HF 29, 2981 
11AT30 ~ HF 18, 19 $9017W (1) - HF 18, 22, 27 
12WGR58 - HF 31, 3281 $901 7W2 HF 27 


12WG R59 — HF 31, 3181 E9018W (1) - HF 29S1, 30 
12WHR29 HF 32, 3251 G9O1SW - HF 31, 3181 
15WJR29 E9026W - HF 30S1 


{SWCA10 - HF 23, 24,27 E9029W - HF 29$1 
15WEA10 ~ HF 29581, 30 $-82931 _ HF 1881, 19, 23 
15WD R5021 - HF 25, 26, 29 $-83179 - HF 18, 1881, 19, 22, 26, 29, 30 


15WD R51 
TSWFR51 
TS5WER55 
15WFR55 
1S5WER56 
15WFR57 


HF 26, 27, 29, 30 
HF 30, 3081 
HF 29, 29S1, 2982, 30, 30S1 
HF 30, 3051 

HF 29, 2981, 2982, 30 

HF 30, 30S1 


SPEAKER 
WIRING 46 thru - 
SCHEMATICS 


16CT21 HF 22, 25, 26 
20AT21 (2) HF 18, 21 
20AT30 (Z) HF 18, 1882, 19 


HF 18 is Part No. 923-558 HF 1881 is Part No. 923-576 HF 1852 is Part No. 923-592 
HE 19 i¢ Part No. 923.806 HF 20 is Part No. 923-610 HF 21 is Part No: 348-928 
HF 22 is Part No. 923-642 HF 23 is Part No. 923-646 HF 24 is Part No. 923-653 
HF 25 is Part No. 923-669 HF 26 is Part No. 923-702 HF 27 is Part No. 923-707 
HF 28 is Part No. 923-718 HF 2881 is Part No. 923-734 HF 29 is Part No. 923-740 
HF 29S1 is Part No. 923-762 HF 2982 is Part No. 923-784 HF 30 is Part No. 923-809 
HF 30S1 is Part No. 923-841 HF 31 is Part No. 923-848 HF 3181 is Part No. 923-857 


HF 31S2 is Part No. 923-864 HF 32 is Part No. 923-874 HF 32S1 is Part No. 923-895 
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CABINET 
STYLE 
MODEL | COLOR InoTEaA 
J584W M, LL 
J584wit ham M,LL 


PRODUCT FEATURES 
SEE NOTES ON PAGE 4 


PART IMPED. QTY. 
MODEL TYPE NUMBER (In AND SIZE 
Ohms) |(In Inches) 


3WJR51 


JS87W ne M, LL 3WJR52 


JR587W | M, LL 
JR5S88Ww M, LL 


J590W a M, LL 
JRS9OW ia M, LL 
JR590W1 M, LL 
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M, LL 


oi [a 
© a 
2 Oo 
= = 

= 


6w 


a [ 
@ a 
1) © 
= 


= 
wv 
ro) 
G 
co 
i 


ja a. 

a) 3 

Ww 
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SWJR52 
3WJR52 


8WJR57 
8WJR57 
8WJRS7 


8WJR57 
1SWJR29 
15WJR29 


LF 


BWiee 


AM/FM/FM 
Stereo/Phono 


AM/FM/FM 


Stereo/Phono 


AM/FM/FM 
Stereo/Phono/ 
Tape 


AM/FM/FM 
Stereo/Phono/ 
Tape 


AM/FM/FM 
Stereo/Phono/ 
Tape 


AM/FM/FM 
Stereo/Phono/ 
Tape 


AM/FM/FM 
Stereo/Phono/ 
Tape 


AM/FM/FM 
Stereo/Phono/ 
Tape 


AM/FM/FM 
Stereo/Phono/ 
Tape 


AM/FM/FM 
Stereo/Phono/ 
Tape 


AM/FEM/FM 
Stereo/Phono/ 


Tape 


AMIFMVFM 


Stereo/Tape 


i - 
169-554 


RECORD 
CHANGER 
PART 


NUMBER 
NOTE B 


OTHER FEATURES 


TAPE SPEAKER Misc 
PROVISION | PROVISION NOTE 'E 
NOTE C NOTE D 


169-512A A1,A2,A3 |DL, H, TIO 


8TK-P A1,A2,A3 |AUX, DL, 
169-544 H, TO 
8TK-R/P A1,A2,A3 |AUX, DL, 
169-546 H,TO 


CASS - R/P 


169-543 


STK-P 
169-510C 


8TK - R/P 
169-507-02 


AUX, DL, F, 
H, T, TIO, 
UNI 


8TK-R/P A1,A2,A3 | AUX, DL, F, 
169-507 SPK H, T, TIO, 
UNI 


CASS- R/P 
169-539 


AUX, DL, F, 
H,T, TIO, 
UNI 


8TK-P A2,A3 
169-505B |SPK 


AUX, DL, F, 
H, T, TIO 


8TK-R/P 
169-506B 


8TK-P PL 
169-536-01 


8TK-R/P 
169-537-01 


od 3 


AUX, DL, F, 


169-539 


BTGRIF =| A1,A2,A3 


169-507-02 | SPK 


Lit at 
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PRODUCT FEATURES 
SEE NOTES ON PAGE 4 


RECORD 
CABINET CHASSIS ) speakers =| RECORD OTHER FEATURES 


© mMopeL | cotor | .S)YLE | mopeL TYPE mis 
SWJR56 AM/FM/FM Note D2 8TK-R/P A1,A2,A3 |. 
Stereo/Tape 169-507 SPK 
2-6x9 169-557 8TK-P DL,H 
2-3% 169-544 
26x9 169-557 8TK-R/P DL,H 
2-3% 169-545 
2-6x9 169-541 8TK-R/P DL, H 
2-3% 169-545 
26x39 169-557 8TK-P DL, H, RS 
2-3% 169-544 


2 
©) 
_ 
mi 
> 


AUX, DL, F, 
H, T, TIO, 
UNI 


JR684W 1 Walnut 


J9O0P C,LL 
JRQOOP hall C,LL 
JR9QOOP1 —_ C, LL 
J902P a C, LL 


AM/FM/FM 
Stereo/Phono/ 
Tape 


AM/FM/FM 
Stereo/Phono/ 
Tape 


AM/FM/FM 


Stereo/Phono/ 
Tape 


AM/FM/FM 
Stereo /Phono/ 


JR902P CLE IWJR55 AM/FM/FM 16 2-6x9 169-557 8TK-R/P DL, H, RS 
Stereo /Phono/ 45 2-3% 169-545 
Tape 
J9JO3SPN cC, Lt IWJR55 AM/FM/FM 2-6x9 169-557 STK-P DL, H, RS 
Stereo/Phono/ 2-3% 169-544 
Tape 
JR9O3SPN C, LL 1WJR55 AM/FM/FM 2-6x9 169-557 8TK-R/P DL, H, RS 
@ Stereo/Phono/ 2-3% 169-545 
Tape 
3WJR50 AM/FM/FM 


Stereo/Phono/ 
Tape 


169-558 8TK-P A1,A2,A3 | A, AUX,DL, 
169-544 SPK H, RS, T, 
169-558 8TK-R/P | A1,A2,A3 
169-545 SPK 
169-558 STK-P A1,A2,A3 
169-544 SPK 


9 Oo 
re 
- r 


AM/FM/FM 
Stereo/Phono/ 
Tape 


Cc, LL 3WJR50 


NON 
d & 


AM/FM/FM 
Stereo/Phono/ 


3WJR50 


pose 


Cc, Let 3WJR50 AM/FM/FM 8 28 169-558 STK-R/P A1,A2,A3 
Stereo /Phono/ 8 2-3 169-545 SPK 
Tape 
C,LL 3WJR50 AM/FM/FM 8 238 169-558 8TK-R/P At1,A2,A3 
Stereo/Phono/ 8 2-3 169-545 SPK 
Tape 
JR92Z0AE Antique! C, LL 3WJR50 AM/FM/FM 49-1217 8 2-10 8TK-R/P A1,A2,A3 
Oak Stereo/Phono/ |} 49-1166 8 2-3% 169-546 SPK 
Tape 
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PRODUCT FEATURES 
SEE NOTES BELOW 
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MODEL 


JR922M 


AM/FM/FM 
Stereo/Phono/ 
Tape 


_ 
15WJR29 


2h 
JR9OG6EP C,LL 


AM/FM/FM 
Stereo/Phono/ 
Tape 


DF 


JIO0OW 1 49-1277 


J1000W2 


J2000W 1 Walnut 


49-1166 


J2000W2 Walnut 


J3000W'1 Walnut 


49-1270 
49-1166 


_ _ tt 4 | 

$J2597P C,2LL 3WJR50 AM/FM/FM 49-1275 
Stereo/Phono/ | 49-1166 
Tape/ 
Color Combo 

SJ2599P 


AM/FM/FM 
Stereo/Phono/ 


Tape/ 
Color Combo 


-_ c,2LL | 1swR29 


STYLE PART 
COLOR | Nore a | MODEL TYPE NORIGER 
L 49-1217 8 
49-1166 8 
49-1271 8 
49-1166 8 
8 
8 


49-1278 


Walnut 49-1249 
49-125101 


49126102 


49-126102 
49-1166 


49-1275 
49-1166 


8TK-R/P 
169-546 


2-10 169-559 
2-3% 


A1,A2,A3 |A, AUX, DL, 
SPK 

2-12 | 169-556-01 

2-3% 

16% 

1-2 


8TK-R/P A2,A3 
169-506-01A! SPK 

8 16% 

8 1-3 


8 18 

8 1-3% 
8 18 
8 1-3% 
8 1-10 AS 
8 1-3% 

aie — 
8 
8 
8 2-10 169-556 
8 2-3% 


8TK-R/P 
169-546 


8TK-R/P 
‘169-506-01A 


A, AUX, DL, 
F,H,T, 
T10 


NOTES 


NOTE A — CABINET STYLE: 
C = Console, M = Modular, LL = Lift Lid, 2LL = Two Lift Lids, SP = 
Speaker System. 


NOTE B — RECORD CHANGERS 

Record Changers having alpha suffixes (ie. 169-511A) denote variations 
of internal mechanical and/or electrical! components (refer to Record 
Changer Features charts on page 5) but otherwise are interchangeable 
with other alpha suffix and non-suffix versions. 


NOTE C — TAPE INPUT AND OUTPUT PROVISIONS: 
Factory Installed: 8TK - Eight Track Cartridge. 
Cass = Cassette, P = Play, R = Record. 
TM = Top of Set Model for installation with the designated console or 
modular models: 
Model J635W — Cartridge Tape Piayer. 
Model J638W — Cartridge Tape Player/Recorder. 


Madal JG30W _ Caccatta Tape Playar/Aeserder: 


Tape Units having alpha suffixes (ie. 169-510A) denote variations of 
internal mechanical and/or electrical components (refer to Tape Unit 
Features charts on pages 6 and 7) but are otherwise interchangeabie 
with other alpha suffix and nonsuffix versions. Units having numeric 
(ie. 169-506-01) or numeric/alpha (ie. 169-506-01A) suffixes may have 
a one way interchangeability under some conditions (refer to 
Product Features charts on pages 2,3 and 4). 

NOTE D — SPEAKER PROVISIONS: 


NOTE D1: Models E9012 series, G1000W, G2000W, W111, G3000W, 
W11, G9012W1, G9014W, G9019W, H1000W series, H2Q0OW series 


4 


and H30Q00W series are 8 ohm Allegro Speaker Systems. Allegro Models 
in the E9014 and E9018 series were 16 ohm systems. 


NOTE D2: “J'' Line Modutar Models may use either JIOOOW, J2Q00W, 
or JSOOOW series 8 ohm Allegro Speaker Systems (See Speaker Pro- 
visions). Use only J2000W or J300O0W series systems with Models 
J596W, JRSS6W and JROGGEP. 

A1 = Model J1000W Series Allegro 1000 Speaker System may be used. 
A2 = Mode! J2000W Series Allegro 2000 Speaker System may be used. 
A3 = Mode! J3QQOW Series Allegro 3000 Speaker System may be used. 
SPK = Switch to select Internal, External or Both. 

NOTE E — MISCELLANEOUS FEATURES: 

A = Speaker System is Ailegro. 


Al = Speaker System is Allegro 1000. 

A2 = Speaker System is Allegro 2000. 

A3 = Speaker System is Allegro 3000. 

AUX = Auxiliary input accepts certain optional Record Changers or 
Tape Ynits listed under Note B. 

DL = Dial Scale Light. 

F = Flywheel Tuning. 

H = Headphone Jack (Stereo). 

HH # = Headphone Jack (Four Channel). 

PL = Power Indicator Light (other than Dial Scale Light). 

RS = Record Storage. 

T = Tuning Meter. 

TIO = Tape Input/Output. 

TO = Tape Output. 

UNI = Uniband Dial Scale Light. 


. 


RECORD CHANGER FEATURES 
SEE NOTES BELOW 


artridge Turntable ; Record ; 
Mfg. Stylus | C S 45 RPM Function Size/ Record | Base Turntable Pressure 
Cod Pressure |S Stylus Adapter F Selector Selector Pad Col Aen 
ode | -Grams-| Note 2 Pp RPM  |Diameter cao i ad ©olor | Color 
Selector | Inches ote 
2.5-4.0 | 142-185 |S-72648 |33, 45, 78 Stop, Start, 7,10, 12 Cue Lever, 
7 56-633 Slide Auto Manual 
D Slide Slide 
VM 142-187 | S-82964 |16, 33, 45 7,10,12,M See Black Black Black Cue Lever 
56-639 73 Manual Note 5 and 
0-S Slide Slide Silver 
3.5-4.5 | 142-190 | S-72648 |33, 45, 78 Stop, Start, 7,10,12 See Black Black Cue Lever 
56-643 Slide Auto Manual Note 5 
D-S Slide Slide 
3.0-4.0 | 142-189 | S-72648 33, 45, 78 Stop, Start, 7,10, 12 See Black Black ue Lever 
56-641 Slide Auto Manual Note 5 
D Slide Slide 
Note 7 
3.0-4.0 | 142-189 | S-72648 Stop, Start, Black Black Viscous 
56-641 Auto 
D Slide 
Note 7 
169 -556-01 3.0-4.0 | 142-189 | S-72648 Stop, Start, See Black Black Viscous 
56-641 Auto Note 5 Cue Lever, 
D Slide Stylus 
Note 7 Brush 
169-557 VM 3.5-4.5 | 142-191 | S-82964 |16,33,45, 7,10,12,M See Black Black Cue Lever 
56-642 78 Manual Note 6 and 
D-S Slide Slide Silver 
169-558 VM 3.5-4.5 | 142-192 |S-82964 |16,33,45, 7,10,12,M See Black Black Black Cue Lever 
56-643 78 Manual NoteS and 
D-S Slide Slide Silver 
VM 3.54.5 | 142-192 | S-82964 |16,33,45 7,10, 12,M See Black Black Cue Lever 
56-643 78 Manual Note 6 and 
D-S Slide Slide Silver 


NOTE: 1 All record changers have 120VAC 60Hz motors. 

2 D = Diamond, S = Manufactured Sapphire. 

3. When Size Control is in “°M’’, Tone Arm must be placed on record manually. 
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Stylus 56-632 and 56-638 are dual radius diamond stylus with universal truncated tip for playing both LP (33 and 45 RPM) and 78 
RPM discs. 


Record changers will play as many as five (flat and unwarped) records in 12-inch, 10-inch or 7-inch size. Sizes cannot be intermixed. 
Record changers will play as many as six (flat and unwarped) records in 12-inch, 10-inch or 7-inch size. Sizes cannot be intermixed. 


Cartridge 142-189 is of the moving magnet (magnetic) type. Stylus 56-641 has a 0.6 mil spherical tip. 


Part No. 


169-458 
169-463 


169-464 
169-469 


169-471 
169-472 


169-473 
169-485 
169-486 
169-487 


169-489 
169-490 
169-490A 
169-490B 
169-491 
169-492 
169-494 


169-494-01 
169-505A 
169-505B 
169505D 
169-506 
169-506B 
169-506C 
169-506D 
169-506-01A 
169-506-01B 
169-507 
169-507A 


169-507-02 


169-508 
169-508B 


169:0086 
169-510 
169-510A 


169-510B 
169-510C 


169-510F 


Mfg. 8-Track/ 
Code Cassette 


AMI/MIC 


fae ieomaalle 


AMI/MC 


AMI/MC 


AMI/MC 
AMI/ME 
AMI/MF 


ae 
CaMiiMe |e: 
a-Track 


ANIME 
AMUMEZ 
8 


AMI/ML. 
AMI/EE 
8 


AMI/MF 8-Track 
AMI/ML 8-Track 


aMUML | Betrack 


> 
Ss 
~ 
= 
n 


> 
= 
2 
n 
Pm} 

2) 
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TAPE UNIT FEATURES 
SEE NOTES ON PAGE 7 


i 
a 
2 
2/4 


1 L 


bean 
LZ 
eee 
| = | 
P= 
al 
cae 
ee 8 
eed 
fas 
eee 
ad 
eal 
Li. 
ee) 
Pee 
2 
see al 
ee ell 
[ee 
Ese 
a 
eee! 
= 


ALC/Full 


Feature 


Motor 
Note B 


AC 


?) 


Tape 


Full 


Full 


Full 


Cc 
8 


Note D 


O 


Cc 


Misc. Features 


Note E 


Ai, Ci 


A1,B,C1,E,FF, 
p 


> sans 
ro) N) 
— 


A1,C1,FF,I, 
M, P1,R 
Ai,C1,Q 
A1,C1,FF,I, 
M,P1,R 
At,C1 
A1,C1,Q 
A1,C1 
A1,C1,FF,i, 
M,P1,R 
Ai,C1 
Ai,C1 
A1,C1 
A1,C1 
Ai,C1,Q 
Ai,Ci 


A1,B,C1,E,FF, 
1,P2 


A1,B,C1,E,FF, 
1,P2 

A2,C1 

A2,C1 

A2,C1 

A2,C1 


A2,C1,FF,I, 
M,P1,R 


A2,C1,FF,l, 
M, P2,R 


A1,C1,FF,I, 
M,P1,R 


A2,C1,FF,l, 
M,P1,R 


A2,C1,FF,I, 
M,P2,R 


A2,C1,FF,1, 
M,P1,R 


A2,C1,FF,I, 
M,P1,R 


A2,C1,FF,], 
M,P1,R 


A2,C1,FF,I, 
M,P2,R 


2,C1,1,R 
2,C1,1,R 


ZCUIR 


7 a 


D1 >| >] D> 
NO 
2 


f 


2,C1 
2, C1 
A2,C1 
A2,C1 
A2,C1 


TAPE UNIT FEATURES 
SEE NOTES BELOW 


mig, | 8-Track/ ALC/Ful 
Code Cassette Feature 


Misc. Features 


Note E 


a 
1695360 ae ae 
169596014 es ee 
169537 | AMIML | @rTrack | 2 | 2 | Ato | pom | Fou 
169.597.01 | AMUML | @Treck | 2 | 2 | Alc | pcm | Four _| 
169537-01A ALC 


= i mt . ~ a 
All 
_ _ em — 
All 


169-543 AMI/CW Cassette P™ | oe | DC/E Tape 
All 


LC 
e544 | AML | Bireck | 2 ee oe 
169545 [ami | @reck | 2 DC/M ; 


ae ee Ieee 


1,C1 
A1,C1 
A2,C2,1,R 
Ai,C1,LR 
A1,C1 
A2,C1,E,FF, 


1,P2,RL,T, 
TB,TC,TE 


eosi0G | Awimwel2 | @treck | 2 | — 
7 
1,P2 
yess20 [awe | @treck [2 | — 
[re9s20c | amvee | etreck | 2 | —- | - 
[1695200 | AMUMF/Z | @-treck | 2 | — | - | 
fie9s21 | AMMF | @rtrack | 2 | — 
reas2ta__| Awismir/z | 8treck | 2 | — a 
Tresaio [avec | @treck | 2 | - | - | ae 
rreo-sa1e | amimmev2 | etek | 2 | - | _- i 
rreesair[amur/z | atreck | 2 | - |. - =e 
rre9-5a2_[ AM/MF | etreck | 2” | - | - | ac | = 
160536 a 
7169-53601 _| eel 
169-536-010 | 


e536 [Aww _| Steck | 2 
ie ae 
=a 


Cc 
MA 
Cc 
MA 
MA 


A2,C1,E,FF, 
1,P2,RL,T, 
TB,TC,TE 


A3,C,E, 
FF,RL,TC 
A3,C3 
A3,C3,1_R 


A3,C3,FF, 
1,P2,R 


= 
O 


NOTES 

NOTE A — dechotraipe NOTE E — MISC. FEATURES 
ALC = Automatic Level Control 

= : A1 = Parallel Blade AC Connector. 
Full = Full Feature with Record Level Controls and Meters. A2 = Molex Type AC Connector. 
NOTE B —- MOTOR A3 = Hard Wire Connector. 
E = Electronic Governor B = Bias Frequency Switch. 
M = Mechanical Governor C1 = RCA Type Audio Connector. 
AC Motors require conversion kit if used on 50Hz. C2 = Spade Lug Audio Connector. 

C3 = Hard Wire Co tor. 
NOTE C — AUTO STOP Poa 
Full= Stops after each program, fourth program or runs FF = Fast Forward Button (Push-Push Type). 
continuously (in both Play and Record modes). Selected by |. = Interlocked. Record Button, 
three position slide control. M = Record Level Meter ({Iluminated). 
Four = Stops after fourth program in Record only. P1 = Pause Button (Push In, Slide Left to Lock). 
Tape = Tape tension sensor at end of tape in Play and Record P2 = Pause Button (Push-Push). 
only. Q = Aut tic 2/4 Channel Switching, with mode indicator. 
Tape All = Stops at end of tape in Play/Record/Fast Forward/ Br es aay LiGheGrAUiS tsp Light: 
Rewind modes. RL = Record Light. 
{ 
NOTE D — USED IN T = Pape Run Light. 

C = Console TB = Tape Bias Switch(C,O2 / Normal) 
M = Modular TC = Tape Counter. 
MA = Modular Accessory TE = Tape Equalization Switch (CO / Normal) 
W = Wedge Modular 


GENERAL INFORMATION 


THEORY 


From time to time Zenith includes the use of new components 
and circuit applications in product design. Theory and ex- 
planation of such components and circuits is included in 
various manuals. Refer to the inside front cover for further 
information. 


CIRCUIT BOARD COMPONENT IDENTIFICATION 


In order to assist the Service Technician, most circuit boards 
are marked to identify the location of components, test points, 
etc., using the schematic reference symbols and numbers. We 
have also prepared a drawing of the foil side of the circuit 
board showing the relationship between the components and 
the foil. This will aid the Technician in quickly tracing circuits, 
as not only are the components shown, but also the voltages at 
various check points. Components are identified by a letter/ 
number combination. A letter prefix to indicate the type of 
component: C=Capacitor, L=Coil, R=Resistor, CR=Diode, etc. 
The numbers are assigned, in blocks, to identify the circuit in 
which it is used: 


Block Stage Example 
T- 99 FM Tuner R1,Ct, L1. 
101 - 199 AM Tuner R101, C101, L101. 
201 - 299 IF R201, C201, £201. 
301 - 399 Multiplex R301, C301, L301. 
401 - 449 Audio, Right Channel R401, C401, L401. 
451-499 Audio, Left Channel R451, C451, L451. 
501 - 599 Power Supply R501, C501, L501. 
601 - 699 Switching Circuits R601, C601, L601. 
701 - 799 Special Applications R701, C701, L701. 
801 - 849 Audio, Right Back Channel R801, C801, L801. 
851 - 899 Audio, Left Back Channel R851, C851, L851. 


POWER AMPLIFIERS 


When servicing these products, the Service Technician must 
consider the following: 


1. Each channel of the following amplifiers use a pair of 
matched power transistors in the final output stage. There- 
fore, should one transistor fail, both transistors must be 
replaced simultaneously, since they will not perform 
properly unless matched. (In chassis using complementary 


symmetry circuits a matched pair consists of one NPN and ° 


one PNP transistor.): 3WJR50, 50Z, 3WJR51, 3WJR52, 
52Z, BWJR56, 8WJR57, 1I5WJR29. 


2. When a power transistor is replaced the insulator (when 


ged) Between the trancistsr ond the hast sink swauld alsa 
be replaced. On the following be certain to apply Castall 
No. 832M heat conductive grease between the transistor 
and the insulator. Also between the insulator and the 
chassis. The Castall grease can be obtained in quantities by 
ordering Part No. 205-303: 8WJR56, 8WJR57, 15WJR29. 


3. Do not operate these amplifiers without their proper 
speaker load. 


4. Do not short out the audio output of either channel when 
the amplifier is operating. 


5. Should a power transistor fail (short) be certain to replace 
the emitter resistors for the specific channel. Also be 
certain to check the condition of the silicon diode rectifiers, 
and driver transistors. 


6. Remove plug-in transistors from their sockets before doing 
any soldering to the socket lugs. 


7. Check bias adjustment control (on chassis so equipt) if any 
components have been changed in the pre-driver thru out- 
put stages. See schematic for added information. 


SIGNAL STRENGTH CHART 


There are certain minimum voltages necessary for proper stereo 
FM reception. To help determine if there is sufficient signal 
available, the following developed AGC voltage versus micro- 
volt input voltage charts have been compiled. Since the desired 
FM Station may not always be operating in the stereo mode 
when an installation is made, these AGC voltage measurements 
have been taken with a monaural FM signal. The point ‘’*” of 
minimum AGC voltage necessary for good stereo FM reception 
has been indicated on these charts. 


AGC voltages are to be measured with a V.T.V.M. connected 
to the following Test Points. 


Chassis 3WJR51 — Test Point “C’’ at base of Q1; located 
between Transistors 0101 (A.M. Converter) and QO201 
(1st. I.F.). 


Chassis 8WJR56, 8WJR57 — Test Point at junction of R2 
and R229; either end of orange wire at pulley end of gang. 


Chassis 3WJR51 Chassis 8SWJR56, 
8WJR57 


Reverse 
AGC Voltage 
At Gate 2 of FM RF 


Micro Voltage Micro 
Volts AGC Voltage Volts 
Input at Test Point “’C”’ input 


FM AGC VOLTAGE CURVE 
CHASSIS 1WJR55, 3WJR50, 50Z, 
3WJR52, 52Z AND 15WJR29 


@& In past years we provided a table of typical AGC vs. FM 
input signal voltages measured at a given point in the FM AGC 
circuit. These voltages would correspond to a given signal 
level at the FM RF input. Those tables could be provided 
because of the limited number of transistors in the circuit. 
Integrated circuits have a large number of transistors included 
within the chip (compared with a transistor only circuit), 
and even though all transistors on a given chip can be held to 
a very tight tolerance among themselves, the tolerances create 
a unique condition. Voltage developed at the AGC terminal 
of the IF IC (pin 7 of 221-89 and pin 15 of 221-108) varies 
depending on the IF voltage sampled in the chip. If a fixed 
input signal level were applied to several samples of a given 
chassis model, the measured AGC voltage for that input level INPUT SIGNAL — MICRO VOLTS 
will vary among the samples. Voltage measured under these | 
conditions is not a complete indicator of proper AGC action. 


AGC VOLTS — DC 


As an alternate to the voltage charts, we are now showing a 
typical AGC Voltage Curve. Two important points must be 
observed: 


TYPICAL IC AGC VOLTAGES 


Chassis 1WJR55 Chassis 3WJR50, 50Z, 
3WJR52, 522 


TY 


1. General shape of the voltage curve (when the voltages are 


ploted for a curve). : : 
Micro Micro 
‘ . ; Volts AGC Voltage Volts AGC Voltage 
2. AGC voltage will start to drop as the RF input level in- Input | at Test Point “G” Input at Test Point “G” 


4.70 


| 

4.65 | 25 | 470 
| . 
| 


creases to approximately 1000 microvolts. 


4.65 


MINIMUM RATED POWER OUTPUT PER CHANNEL INTO 8 OHMS 
(SINE WAVE CONTINUOUS AVERAGE POWER - OFTEN CALLED RMS POWER) 


Number of Watts Per Power Distortion (THD) 

Channels Channel Bandwidth No More Than 
3WJR50,50Z— | 2] 25 | 100 - 10kHz 
8WJR56 60Hz - 15kHz 
8WJR57 60Hz - 15kHz 


15WJR29 40Hz - 18kHz 


FM/AM/MULTIPLEX ALIGNMENT 


10.9 MHZ 


10.6 MHZ 


10.7 MHZ 


10.7 MHZ 


10.5 MHZ 


Scope Pattern A — Ratio Detector 


Adjust for maximum amplitude while main- 
taining linearity and symmetry. 10.7 MHZ 
marker must be on the curve at base line. 


Scope Pattern-B — IF 
106 and 10.8 MHZ markers must be sym- 
metrically positioned with 10.7 MHZ at 
center of curve. This point must be ad- 


justed for maximum. 


GENERAL 


These receivers have been properly aligned at the factory and 
normally will not require further adjustment. As a result, it is 
not recommended that any attempt be made to alter the stages. 
If any components are replaced or if anyone tampers with the 
adjustments, realignment may be necessary. 


FM ALIGNMENT 


Because of the wide band pass required in a FM Multiplex 
tuner, it is desirable to use an FM signal generator having a 
deviation of 400 kHz as well as an oscilloscope, when aligning 
both the FM IF and RF portions of this receiver. It is not only 
necessary to obtain maximum amplitude in the IF amplifier 
stages, but also necessary to maintain symmetry. It is desirable 
to use 10.6, 10.7 and 10.8 Megahertz markers in obtaining !F 
curve symmetry. 


Capacitors mentioned in the alignment procedure should be as 
small in size as possible and the ground lead of the generator 
must be connected to ground as close as possible to the point 
of injection. 


AM ALIGNMENT 
A V.T.V.M. on low AC scale connected across the speaker 
voice coil output terminals (either left or right channels), will 
be satisfactory for most AM, IF and RF adjustments. See 


preferred alignment procedure for Chassis |WJR55, 3WJR5O, 
50Z, 3WJR52, 522. 


MULTIPLEX ALIGNMENT 


Before any attempt is made to align, or service, FM Multiplex 
circuitry, the technician must be certain that the RF, IF, and 
Detector alignment is correct, and that the receiver functions 
normally on monaural signals. 


Most Multiplex generators are excellent troubleshooting de- 
vices because they provide a composite Multiplex signal as well 
as an RF signal (which is FM modulated by the composite 
multiplex signal). The composite signal is very useful since it 
can be used in signal tracing the Multiplex portion of the re- 
ceiver. We do not recommend that Multiplex alignment be 
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SHIELDED 
34 Wy LEAD 


CaN 


10.8 MHZ 


TO CIRCUIT 
UNDER TEST 


Detector Probe - C 


if your oscilloscope is not equipped with a 
detector probe, one can easily be con- 
structed. For best results the probe should 
be shielded. 


made using the composite signal injected at the output ter- 
minal of the Detector since there is always some phase shift 
occurring in the RF, IF or Detector circuits. As a result, 
Multiplex alignment made by a signal injected at the De- 
tector input would not be correct. For proper Multiplex 
alignment the composite signal must FM modulate the RF 
carrier and then be fed into the FM antenna terminals. With 
the signal injected in this manner, the Multiplex alignment 
would then be the best that could possibly be obtained. 


RF signals should be injected at a point in the FM band where 
no signal is present. If at all possible this should be at a fre- 
quency near the middle of the FM band. Tune the FM receiver 
to this point and adjust the RF frequency adjustment on the 
generator to this same frequency. The AGC voltage developed 
in the receiver should be maximum. AGC voltage substantially 
less than this may indicate the RF frequency adjustment is 
tuned to an image. 


GENERAL TROUBLE-SHOOTING PROCEDURE 


Should a problem arise in aligning the FM Multiplex portion of 
the receiver, the technician must determine whether the 
difficulty lies in the RF, IF, and Detector portions of the 
receiver, or whether the difficulty lies in the Multiplex portion. 
The composite output of the multiplex generator can be 
injected at the output of the Detector to help determine the 
area of difficulty. To reduce possible extraneous signals com- 
ing through a Ratio Detector, short the Ratio Detector pri- 
mary with a jumper lead. The wave forms and their magnitude 
may vary slightly from chassis to chassis, however, they are 
quite indicative of what will be seen when signal tracing the 
Multiplex circuitry. 


If all the waveforms are similar in form and magnitude to 
those indicated, it can be assumed that the Multiplex portion 
of the receiver is functioning properly and the problem lies 
ahead of this in the FM receiver. If any of the waveforms are 
missing at a latter point but are apparent at a previous point, 
Circuitry between the two test points should be checked. 


T°" — oscittoscore 


ae 


RF,IF AND MPX ALIGNMENT PROCEDURE FOR CHASSIS 
TWJR55 , 3WJR50, 50Z, 3WJR52, 522 


CONNECT CONNECT 
STEP | GENERATOR | ,QUMMY | “vrym/ SET | ADuusT PURPOSE 
TO SCOPE TO 


PREFERRED METHOD — WITH AM SWEEP GENERATOR 


NOTE: For AM IF Alignment Use AM Sweep Signal Generator Of 10 KHz Deviation, 60 Hz Modulation For Full Bandpass Display. Bandswitch 
In AM. Also Connect Modulation Frequency To Scope Horizontal. (If AM Sweep Not Available, See Steps 8 Through 16.) 


47 Ohm in 
shunt with 
gen. output. 


+ 455 KHz Gang 
———--- Closed 


Adjust Generator To Center 
Frequency Of Ceramic Filter. 


Detector 
hottesda | xoumut 
27 Ohm in Across R107) tune Generator To Center Total Bandpass 
series with Waveform. Do Not Change Generator Frequency 
a .01 MF For Remainder Of AM IF Alignment. 
capacitor. 


See Fig. 1. 


L103, L104 Adjust For Maximum Gain And 
(T102) Symmetry. 


Center Freq. Gang 
Of Ceramic Closed 
Filter In T102 : : 
TI103 Adjust For Maximum. 


Gang L102 
Closed 


Center Frea. 

~— ee ee Of Ceramic 
Detector Filter In T102 

Output 


Adjust For Symmetrical Pattern, With 
Maximum Attenuation At IF Center 
Frequency. 


ALTERNATE METHOD — IF AM SWEEP GENERATOR !S NOT AVAILABLE 
NOTE: For AM IF Alignment Use A Signal With 400 Hertz Modulation. Bandswitch In AM. 


ae Short Test Point ‘‘L’”’ (AM Gang Antenna Section) To Chassis Ground. 
Test Point ““K’’ 47 Ohm in +455 KH2 Gang 
AM IF Input shunt with Detector Closed 
gen. output. Output 
Then from Across R107 Rock Generator While Adjusting L103 Adjust For Maximum. 
hot lead a (7102 Primary) For Maximum. 
27 Ohmin 


series with Rock Generator While Adjusting L104 
a .01 MF (T102 Secondary) For Maximum. 


capacitor. 
Repeat Steps 10 & 11 For Minimum Change. 


See Fig. 1. 

Equa! Output Should Be Found If Generator 
ls Detuned Equal Frequency Each Side 
Maximum. 


Center Freq. 
Of Ceramic 
Filter In T102 


Gang T103 
Closed 


Remove Short Between Test Point ‘‘L’’ And Chassis Ground. 


Test Point “L”’ As Above Center Freq. Gang L102 Adjust {F Trap For Minimum. 
Petar wine, Paste sii) 000 A ee ee Of Ceramic Closed 
AM Ant. | D 
© cl Output. | Filter In 7102 
17 One Turn Loosely None 1600 KHz 1600 KHz C103 Set Oscillator to dial scale. 


Coupled To AM 
Wavemagnet 
Antenna 


L101 if necessary 


NOTE: For FM IF Alignment Use A Signal Of 250 KHz Deviation, 50 Hertz Modulation For Full Bandpass Display. FM In MONO, AFC OFF, 
Preset R211 And R302 To Mid Rotation Before Connecting Generator. Connect Generator Cable Ground To Gang Frame. 


Align Antenna stage. 


Test Point ’D”’ 47 Ohm in Gang 
pee ae ae eet rece ie ea tae ce shunt with [f-- -—-- 77H Closed 
FM IF Input gen. output. | Test Point 
Then from “G" 
hot lead a 
27 Ohm in 
series with 


207 MF 


capacitor, 
See Fig. 1. 


L201, L202 
(T201) 


Align 1.F. transformer for maximum 
output and symmetry as indicated 
in Scope Pattern ‘’B”’. 
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Kr, iF, AND MPX ALIGNMENT PROCEDURE FOR CHASSIS 
TWJR55, 3WJR50, 50Z, 3WJR52, 52Z - Cont'd. 


CONNECT CONNECT INPUT 
STEP GENERATOR Breas | _VTVM/ SIGNAL ae ADJUST PURPOSE 
TO SCOPE TO FREQ. 


NOTE: For FM Detector Alignment Use A Signal Of 75 KHz Deviation, 1 KHz Modulation. Also Connect Generator Modulation Frequency To 
Scope Horizontal. Adjust Generator 1F Frequency To Center Total Bandpass Waveform. Do Not Change Generator IF Frequency For 
Remainder Of IF Alignment. (If Your Generator Does Not Provide Output For Audio Modulation Frequency Use Horizontal! Output 
From Generator, Or Scope Horizontal Sweep, And Follow Step 24C.) Minimum Distortion Can Only Be Achieved By Use Of Step 24A Below. 


Test Point “D’’ 47 Ohm in | A. Distortion Center Gang L204 A. Preferred Method: Distortion 
a FM IF inpue, ~~7 shunt with Analyzer Frequency Closed (on 1WJR55), Analyzer at Test Point "H” should 
gen. output. | (thru a 100 of Ceramic L203 read minimum distortion, approx. 
Then from usec de- Filter ¥201. (on 3WJRSO, 46 to 55 dB below O dB set level. 
hot lead a emphasis See Fig. 3 502, 3WJR52, 
27 Ohm in network) 52Z) 
series with and 
a .O1 MF Scope. 
capacitor. See Fig. 2. 


B. Alte rnate Met hod: Adjust for ro 
linear scope trace - no curve at ends of 
trace. Disregard meter reading. 


ee eee eee ee 


B. Scope 


meee i ie le 


C. Alternate Method: Adjust for 
maximum length and symmetry, 
similar to Scope Pattern ‘‘A’‘’. 


Test Point 
et ial 


Frequency 
34 Counter and/ 
_or Scope 
Test Point 
ed 1, hd 
Scope and/or 
AC VTVM 
“Left Tape _ 
Output 
Right Tape 
Output. 


Adjust for center reading on 
Tuning Meter On Chassis 3WJRS5SO, 
50Z; Or For Null With VTVM 
Connected Between Points “AFC” 
and ’*AFC REF” On Chassis 1WJR55, 
3WJR52, 52Z. 


Set Oscillator to dial scale. 


106 MHz 
| somHz [| somHz [| ta | 
Repeat Steps 26 & 27 for minimum change. 
| toemHz | to6mHz | cic 
Align FM Antenna stage for maximum. 

Le el 


Repeat Steps 31 & 32 for minimum change. 
A. Frequency Counter should read 


19 KHz, + 100 Hz. 


Align FM Detector stage for maximum 


Unmodulated 
RF Carrier 


meee eee eee a ea 


8. Alternate Method: Connect Test 
Point ‘‘M’’ Signal to scope vertical and 
an accurate 19 KHz signal to scope 
horizontal input. Adjust for one 
square synchronized waveform. 


98 MHz 


10% Pilot 
(L+R) (L—R) 
(L Only) 


Check for separation. Maximum 
left output. 


Check for separation. Minimum 
right output. 


CERAMIC FILTERS 
CHASSIS 1WJR55, 3WJR5SO, 50Z, 3WJR52, 52Z 


NOMINAL CENTER FREQUENCY 
PART NO. | COLOR CODE FREQUENCY RANGE 


10.64 MHz 10.61 to 10.67 MHz 


NOTE: Do Not Readjust Controi R302 After Step 34. 


sera acide 27. ~=«C 


FIGURE 7. — RF INPUT PROBE 


10.64 to 10.70 MHz 


ae 
yt 
abe 1 224206 | white | 10.76 MHz 10173 to 10.79 MHz 


FIGURE 2 — DE-EMPHASIS PROBE 12 FIGURE 3 — CERAMIC FILTER TABLE 


Sate ae 


RF AND IF ALIGNMENT PROCEDURE 
CHASSIS 3WJR51, 8WJR56, 8WJR57 


CONNECT DUMMY | CONNECT INPUT SET 
STEP GENERATOR ANTENNA VTVM/ SIGNAL DIAL ADJUST PURPOSE 
TO SCOPE TO | FREQUENCY TO 


NOTE: For AM Alignment Use A Signal With 400 Hertz Modulation, Bandswitch In AM. 


MIVM_ 455 KHz 600 KHz L203, L204 
(T 202) 

L207 (T7204) 

L210 (7206) 
535KHz Gang Closed T101 


1630K Hz Gang Open 


Repeat Steps No. 2 & 3 for minimum change. 


1400 KHz 1400 KHz C10 Align Antenna stage. 


NOTE: For FM Alignment Use A Signal With 400 KHz Deviation, Bandswitch In FM. AFC “Off". 


Term. No. 5 of T205 
3rd JF Trans. 
Base of Q2 


Test Point 'G" 
Test Point “D” 


47 ohmin| Scope. 10.7 MHz Gang L212 (T207) | Adjust Primary and Secondary of 
shunt with Closed Ratio Detector for maximum ampli- 
gen, output. Detector tude and symmetry as shown in Scope 
Then from Test Point L214 (T207) Pattern “A". 
hot lead ad Sad 
a27 ohm 
Insel es L208 & L209 | Align I.F. transformer for maximum 
with a .0O1 (T205) output and symmetry. This pattern is 
MF not necessarily identical to the over- 
capacitor. i all Scope Pattern “B"’. 
L205 & L206 
(T203) 
L201 & L202 
(T201) 
Readjust Align l.F transformer for maximum 
L201,L202, | output and symmetry as indicated in 
L205,1206, | scope Pattern “B”. 
L208, L209 


NOTE: In Steps 10 and 11 Generator Ground MUST be Connected On Braid As Close To Gang As Possible. 


FM Antenna Post | 300 ohm 106 MHz 106 MHz 

1a] isconne so Mi 
Antenna) 
14 Test Point “A” 


One turn loosely 
coupled to 
wavemagnet. 


Align 1F channel for maximum 
output. 


Set Oscillator to dial scale. 


Set Osciliator to dial scale. 


IF 


Test Repeat Steps 12 and 13 for minimum change, 
Point 
a 


106 MHz Align FM Detector stage for maximum. 
90 MHz 90 MHz L2 if necessary 


17 106 MHz 106 MHz Atign FM Antenna stage for maximum. 
18 | 90 MHz 90 MHz L.1 if necessary 
19 


INOTE: The Following Applies Only To Chassis 83WJR56, 8SWJR57, No Signal Input. 


rz0-[ None | None [None | None | None | Ras? [Zero.centertuning meter 
MULTIPLEX ALIGNMENT PROCEDURE 


Before Aligning or Servicing Multiplex Circuits Be Certain That RF, [F And Ratio Detector Are Correctly Aligned And That Operation Is 
Normal On Monaural FM Signals. 


ECT 
CONNECT DUMMY Scone INPUT SET 
GENERATOR §| antennal AND/OR SIGNAL DIAL ADJUST PURPOSE 
TO ACVTVM | FREQUENCY TO 


NOTE: Place Bandswitch In FM STEREO Position. 


FM Antenna Post 
(Disconnect 
Antenna) 
Test Point ‘‘A’”’ 


300 ohm Test Point 


eM 9 


98 MHz T301 Adjust 19 kHz Amp for maximum. 


10% Pilot 


NOTE: — Stereo Indicator Lamp may be on or off 
during the above steps. 


98 MHz 


R302 Adjust mute control to point where 
5% Pilot 


stereo lamp tights up. 


NOTE: — Stereo indicator Lamp must remain on 
during the following steps. 


98 MHz 


10% Pilot 
L+R, L—R, 
(Mod. L. Onty) 


“L" Tape 


Adjust for maximum L Channel 
Reading 


T3038 


Re Tape Ls 


Output necessary 


lt aeue eed Repeat Steps 4 and 5 for minimum change. 
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Output 


Adjust for minimum R Channel! 
Reading 


To provide maximum separation. 


RF, |F AND MPX ALIGNMENT PROCEDURE FOR CHASSIS 15WJR29 


CONNECT CONNECT 
DUMMY SET DIAL 
STEP GENERATOR ANTENNA Peale TO ADJUST PURPOSE 


TO 
NOTE: For AM Alignment Use A Signal With 400 Hertz Modulation, Bandswitch tn AM. 


1 

2 
Lee 

4 

5 

6 

7 


One Turn Loosely [| None [L_.VTVM__ 455 KHz Gang L203, L204 {Align IF for maximum output. 
coupled to AM Speaker Closed T202 
Wavemagnet Antenna Voice L207, L208 


| 1209 (T204) | 
C109 Set Oscillator to dial scale. 
L105 (T102 


1400 KHz Align RF stage. 
Repeat Steps No. 7 & 8 for minimum change. 
Align Antenna stage. 


Repeat Steps 10 & 11 for minimum change. 


NOTE: For FM IF Alignment Use A Signal Of 250 KHz Deviation, 50 Hertz Modulation For Full Bandpass Display. FM in MONO, AFC OFF, 
Preset R213, R308 and R317 To Mid Rotation Before Connecting Generator. Connect Generator Cable Ground To Gang Frame. 


ro 
© 
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Test Point *D" — | 47 Ohmin |__ Scope _ 10.7 MHz Gang L201,L202 | Align !.F. transformer for maximum 
EM IF Input shunt with | test Point Closed output and symmetry as indicated 
gen. output. “gr in Scope Pattern ‘'B’’. 
Then from Thru 
hot lead a Diode 
27 Ohm in Detector 
series with Probe, 
a .01 MF See Fig. 2. 
capacitor. 
See Fig. 1. 


: For FM Detector Alignment Use A Signal Of 75 KHz Deviation, 1 KHz Modulation. Also Connect Generator Modulation Frequency To Scope 
Horizontal. Adjust Generator 1F Frequency To Center Total Bandpass Waveform. Do Not Change Generator IF Frequency For Remainder 
Of IF Alignment. (!f Your Generator Does Not Provide Output For Audio Modulation Frequency Use Horizontal Output From Generator, 
Or Scope Horizantal Sweep, And Follow Step 14C.) Minimum Distortion Can Oniy Be Achieved By Use Of Step 144A Below. 


_ Test Point "Ol _| 47 Ohm in JA. Distortion Center Gang L205 A. Preferred Method: Distortion 
FM IF Input shunt with Analyzer Frequency Closed Analyzer at Test Point “H"' should 

gen. output.; (thru a 100 of Ceramic read minimum distortion, approx. 
Then from usec de- Filters 50 to 55 dB below O dB set level. 
hot lead a emphasis Y201 ana 
27 Ohm in network) Y202. 
series with and/or See Fig. 4. 
a .01 MF Scope. 
capacitor. See Fig. 3. 


De ee ee ee ee ee ee ee 


B. Alternate Method: Adjust L205 for 
linear scope trace-no curve at ends of 
trace. Disregard meter reading. 


B. Scope 


eee ee ee eee 


Cc. Alternate Method: Adjust L205 
for maximum length and symmetry, 
are = Mar se Similar to Scope Pattern “A’’. 


Test Point 
| ais | Adlust for center reading on 
| aia | Adlust Meter. 


— ee 


singer 


ee 


16_ | _TestPoint “A” | 300 Ohm 106 MHz 106 MHz Set Oscillator to dial scale. 
FM Antenna Post 90 MHz 90MHz |  L4 | 
| 18 (Disconnect Antenna) Repeat Steps 16 < at? for minimum change. 
om 106 MHz Align FM Detector stage for maximum. 
| 20 | 90 MHz Ss MHz L2 if necessary 
106 MHz 106 MHz Align FM Antenna stage for maximum. 
90 MHz 90 MHz L1 if necessary 
283] Repeat Steps 19 thru 22 for minimum change. | 
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RF, 1F, AND MPX ALIGNMENT PROCEDURE FOR CHASSIS 15WJR29 — CONT’D. 


CONNECT CONNECT INPUT | 
STEP GENERATOR ANTCERN a | IVI SIGNAL eee ADJUST PURPOSE 
TO SCOPE TO FREQ. oe 


NOTE: Apply Sufficient Signal Level — Approx. 100 Microvolts — 


Test Point “A” 
FM Antenna Post 
Disconnect Antenna) 


To Obtain Full Limiting At Point Near 98 MHz. 


Turn Modulation ON". Adjust 
eee generator RF frequency to obtain 
Test Point center indication on Tuning Meter. 
fepger Adjust VTVM for “O"' dB reading. 


Turn modulation “OFF. Reduce 
RF level to get —45 dB quieting 
(approx. 3 to 4 microvolts). 


R308 


Turn Mute “ON’’. Rotate R308 
(Mute) full clockwise. Audio will 
mute. Slowly adjust R308 counter- 
clockwise until audio just turns ‘“‘ON”. 
Do not over adjust. This will be 
approximately 45 d8 S/N. To check, 
tune generator off frequency and 


then back on frequency from both 
sides. 


Frequency 
Counter and/ 
_or Scope _ 
Test Point 

“MAT 


No Signal 
Input. 
Mute “ON”. 


R317 A. Frequency Counter should read 
19 KHz. + 100 Hz. 


B. Alternate Method: Connect Test 
Point '"M” Signal to scope vertical and 
an accurate 19 KHz signal to scope 

horizontal input. Adjust R317 for one 
square synchronized waveform. 


Scope and/or 


98 MHz 

10% Pilot 

eee (L+R) (L—R) 
Left Tape (L Only) 
Output 


Right Tape 
Output. 


Check for separation. Maximum 
left output. 


Check for separation. Minimum 
right output. 


oo a 


TO + F-— DISTORTION 
TEST ~] ANALYZER 


FIGURE 7, — RF INPUT PROBE FIGURE 3 — DE-EMPHASIS PROBE 


CERAMIC FILTERS — CHASSIS 12WJR29 
NOTE: BOTH CERAMIC FILTERS IN A GIVEN CHASSIS MUST BE 
THE SAME PART NUMBER AND COLOR CODE. 
ISPF IN34 
“~\ NOMINAL CENTER FREQUENCY 


FIGURE 2. — DIODE DETECTOR PROBE 


FIGURE 4 — CERAMIC FILTER TABLE 
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SECTION FOUR 
THEORY AND APPLICATIONS 


FIGURE 1 — MODEL JR587W 


INTRODUCTION 
“J Line” chassis can be divided into three basic catagories: 
1. Continued chassis designs. 
2. Modified chassis designs. 
3. New chassis designs. 


Table A provides a ready comparison between the various 
“J Line’ chassis, as well as a comparison with corresponding 
“H Line” chassis. Chassis 3WJR51 is the only design concept 
that is continued without change from the ‘’H Line”. 


RF/IF/MPX circuitry of Chassis 1WJR55, 3WJR50 and 
3WJR52 is basically the same. However, the mechanical 
layout of each chassis and their physical locations in the 
cabinet are significantly different. Some of these differences 
will be illustrated as we proceed through this service manual. 
In order to facilitate understanding, explanations will be in 
the following subject groups: 


1. Chassis 3WJR50, 50Z and 3WJR52, 52Z RF/IF/MPX/ 
Audio. Discussions of Chassis 3WJR52 will also apply to 
the Chassis 3WJR50 Series, except as noted. 


2. Chassis 1WJR55 Audio. The greatest number of tech- 
nological advances incorporated in a new “J Line” chassis 
includes design concepts introduced in the “J Line’ 
“Mini Wedge’’ plus an audio output IC not previously 
used in any of our Stereo Audio Products. 


3. Chassis BWJR56, 8WJR57 and 15WJR29. New Magnetic 
Phono Preamp, and increased power output. 


4. Chassis BWJR56 and 8WJR57. Audio circuitry includes 
Hi Cut and Lo Cut Switches. 
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5. Models J587W, JR587W and JR5S88Ww. Disassembly 
procedures. 


6. Models J596W and JR596W. Disassembly procedures. 


7. Other modular models, disassembly procedures. 


CHASSIS 3WJR52 


In the “G Line’, “Wedge’’ Modular models G5S96W and 
GR596W (using Chassis 12VGR59) were introduced. These 
were followed by their “H Line’’ counterparts, Chassis 
1T2WHR29, used in Modular Models H596W and HR596W, as 
well as in Console Model HR9OGEP. Those two chassis incor- 
porated several state of the art concepts making a first appear- 
ance in a Zenith Stereo Audio Product and those concepts will 
be continued in “J Line’ Models JOS96W, JR596W and JROG66P. 
Among new concepts that were introduced in ““G and H Line” 
“Wedge” chassis were the following: 


1. Separate RF and IF circuits for AM and FM. 
2. Separately mounted AM Oscillator Trimmer. 


3. Ceramic Filters in the FM IF. 


4. Integrated Circuit [F Gain Block. 


O1 


6. Integrated Circuit Phase Locked Loop (PLL) Multiplex 
Detector. 


. Integrated Circuit IF Limiter and Quadrature Detector. © 


eta SF fe ed ee a Se 


Fa Ae 


TABLE A — “J LINE’’ STEREO CHASSIS COMPARISON 


MODELS DESCRIPTION 


CHASSIS 


IWJR55 Consoles New one circuit board chassis. FM uses separate Bipolar RF, Oscillator 
J900P and Mixer transistors with one IF IC and one PLL Multiplex [C. AM 
JROOOP uses one IC for RF, Oscillator, Mixer and IF. Audio uses one transistor 
JR9QOOP1 and one Output IC in each channel. 
J902P 
JR902P 
J9O3PN 

- JR903PN 


3WJR50, 50Z Consoles 


New two circuit board chassis with boards being common to both chassis. 


J915P FM uses separate Dual Gate MOSFET RF, Bipolar Oscillator and Mixer 
JR915P transistors with one IF IC and one PLL Multiplex IC. AM uses one IC 
JII6EM for RF, Oscillator, Mixer and IF. Audio uses discrete transistor circuitry. 
JROIGM Chassis 3WJR50 is also provided with a tuning meter. 

JR919P 

JROZOAE 

JROZZ2M 


3WJR52, 522 


Modulars 
J587W 
JR587W 
JR588w 


3WJR51 


Modulars 
J584W 
J584W 1 


Chassis continued similar to “‘H Line’’ 3WHR50 and 3WHR52. 


8WJR56 Modulars 


JRES4W 
JRES4W1 


Chassis similar to BjWHR56, BWHR57 and 12WHR29 but with the addition 
of a preamp circuit (bipolar transistors) for a magnetic phono cartridge 
and also an increase in the rated power output. 


SWJRS7 Modulars 


J590W 
JR590W 

JR590W1 
JR591W 


1T5WJR29 


Modulars/Console 
J596W 

JR596W 

JR9SOGEP 


New “J Line” chassis designs exhibit changes in both mechan- 2. One Integrated Circuit for AM RF/Oscillator/Mixer/IF 
ical structure and electronic circuitry. ““Mini-Wedge’’ Models (1C101). 

J587W, JR587W and JRS588W use Chassis 3WJR52. Model 

JR587 is illustrated in Figure 1. As you will note, this model 3. Separately mounted AM Oscillator Trimmer (C103). 


continues the “Wedge’’ concept, but at a reduced size, result- 
ing in a “Mini-Wedge” appearance. Mechanical structure of 


Models J587W, JR587W, JRS88W and Chassis 3WJR52 will 4. Ceramic Filter in AM IF (Part of T102). 

be discussed in some detail later, but for now we will look at 

the chassis electronics. Features listed above for Chassis 5. Separate FM RF, Oscillator and Mixer Transistors (Q1, 

12WGR59 and 12WHR29 provide some insight as to what may Q2, O3). 

be expected in the ‘“Mini-Wedge” concept. (Chassis 3WJR50 

has a tuning meter in addition to the same circuitry as chassis 6. Ceramic Filter in FM IF (Y201) and only one FM IF 
© 3WJR52.) Transformer (T201). 

Features included in Chassis 3WJR52 are: 7. One Integrated Circuit for FM IF Gain Block, Limiter and 


Quadrature Detector (!1C201) with one adjustable coil 
1. Separate RF and IF circuits for AM and FM. (L203). 
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roe wr a eee ee ge OT 


IC 20! 


Q1 Q2 FM !F/LIM/DET IC 30] 
FM RF FM MIX L203 
754| STEREO DECODER 
(H) (Mi) 
IF 
I Y20I R FM 
ANT | | L AUDIO 
CR3OI 
‘I Q3 Ly : 
R302 
R2il 
AM 
Bt 
IC 10! 
AM RF/OSC/MIX/IF 
(L) 
ae CRIO! 
AM 
AUDIO 


FIGURE 3 — CHASSIS 3WJR52 BLOCK DIAGRAM 


A.M. 1. 
| 8.2K Aupio 
ci4 
CRIO! ee 047 AGC 
; : 
1 oop pio te SSIS 
[ seoorr PM REMIX LE o-—9-4 per ae 
= 221-107 cm + > = = 


FIGURE 4 — CHASSIS 3WJR52 AM RF/IF SCHEMATIC 
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Cci06 


C) O 
O p e 


+ CI0F L——- J 


CiK CIG 


AM 
ANT a 


CR3OI TO 
\C3Ol 


PIN 14 


R30! 


CRIO} 


RIO6 
AM 
AUDIO 


R108 


FIGURE 5 — AM RF/OSCMIX/F IC BLOCK WITH EXTERNAL COMPONENTS 


8. One Integrated Circuit for Phase Locked Loop (PLL) 
Multiplex Detector (IC301) with one variable resistor 
adjustment (R302). 


RF/IF/MPX 


As in the “G and H Line Wedges”, the new ‘J Line Mini- 
Wedge" (Chassis 3WJR52) continues the use of separated 
RF and iF circuitry for FM and AM. This is illustrated by 
the RF/IF/MPX schematic in Figure 2, as well as the Block 
Diagram in Figure 3. 


AM RF/OSCILLATOR/MIXER/IF 


Most noticeable change in the “J Line’’ AM circuitry is in- 
troduction of a single Integrated Circuit to handle RF/Oscil- 
lator/Mixer/IF functions on the AM band (See Figure 4). 
Figure 5 illustrates the sameé circuit redrawn to identify 
the various functions interconnected within the Integrated 
Circuit (1C101), and also includes external circuitry. RF 
signal voltage developed across the AM Antenna (L101) is 
connected to 1C101’s RF Amplifier, via pin 12, where it is 
amplified and fed to pin 13. Amplified RF is coupled, from 
pin 13, via C105, to pin 1 and then to the internal Mixer. 
Also at pin 13 is a 455 kHz trap (L102) which is designed 
to remove any 455 kHz signals present at the output of 
the RF Amplifier. The Local Oscillator, with an external! 
tank circuit at pin 2, is connected internally to the Mixer. 
Output of the Mixer at pin 14, is coupled to the 1st IF Trans- 
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former (T102). This transformer is not only double tuned, 
but also contains a Ceramic Filter within the transformer 
can. 


NOTE: When aligning IF circuits containing ceramic filters, 
in either the AM or FM IF circuit of this chassis, it 
is important that the alignment be done at the center 
frequency of that filter. To do otherwise will reduce 
the circuit performance. See additional comments 


under FM-IF Ceramic Filters. 


AM IF signals from 1102 are’ coupled back to the chips IF 
Amplifier, via pin 7, where it is amplified. The signal then 
leaves the IC at pin 6 going to AM Detector Transformer 
T103 and AM Detector Diode CR101. Signal at pin 6 is 
sampled, via C109, to be used in the internal AGC Amplifier 
whose input is connected at pin 5. Output of the AGC Ampli- 
fier is then internally coupled to the RF Amplifier providing 
overload protection. A Zener Diode is also located within 
1C101 (connected at pin 3). Capacitor C110 is the AGC 
bypass. 


When B+ is applied to the AM circuitry, via the bandswitch, 
a portion of that voltage is applied via R109 and R301, to 
forward bias CR301, placing a positive voltage on pin 14 of 
Multiplex chip 1C301. This will turn-off the Voltage Controlled 
Oscillator (VCO) in IC301, thereby preventing possible ‘‘birdies”’ 
when the receiver is in the AM mode. 


F.M.R.F. 
121-1030 
R8 
R2 2.2K ‘ 
l0OK g6y G2 ov nee 
+, R5 
L3 
i 20 2 1.F. 
C R3 OIL COIL 
330 R7 
2.2K 


33 
. ) ‘ 
So Tare Leo | 


Q2 


F.M. MIX. 


121-613 


L20! 202 IF 


R201 
(D) C15 
4700PF 


6) Y201 
dy a 
gtoo Smo tI E 
C2) RI7 
20PF 
+5% ].8K 
3 
F.M. OSC. 
I21- 613 
AGC 
S197ALX L5 B+ 
1Ouh 


AFC 


\ 


FIGURE-6 — CHASS/S 3WJR52 FM RF SCHEMATIC 


FM — RF 


Qi, the RF amplifier, is a Dual Insulated Gate MOS Field 
Effect Transistor (See Figure 6). FM Antenna coil (L1), FM 
RF coil (L2), and Oscillator coi! (L4) are all precisely tuned 
to insure that the tuner will reject unwanted and undesired 
combinations of RF signals present in many areas due to 
todays complex communication systems. Coil L3 is part of 
a 10.7 Megahertz trap in the emitter lead of the Mixer tran- 
sistor (Q2). 


Under no signal conditions, voltages are applied as follows to 
the MOSFET elements of Q1. Resistors R1 and R4 form a 
voltage divider across the B+ line providing a fixed bias to 
Gate 1 (G1). The FM RF signal from t1 is also applied to 
G1. Delayed AGC voltage from pin 15 of the FM IF 1C201 is 
applied, via R202 and R2, to G2 of Q1. Under no signal 
conditions the G2 voltage will be approximately 4.6 volts. 
Q1 drain voltage is applied from B+ via R6, the RF coil 
L2 and R5. 


At this point lets recap the existing voltage conditions: 


Gate 1 to Source — approx. —0.0 volts, 


Gate 2 to Source — approx. +2.6 volts, 
Drain to Source — approx. +9.0 volts, 
Drain current — approx. 10 milliamp. 


(A variation can be expected due to circuit component 
tolerances.) 


As the gain of the IF stages in !C201 increases, reverse AGC 
voltage will be developed at 1C201 (pin 15) and applied to 


thd gate terminal {29} of the RF Amplifier 01. This increasing 
AGC voltage, when added to the gate bias voltage, will cause 
the gate voltages to go more negative, driving the FET toward 
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cut-off. When this occurs, the current flow is reduced, there- 
by reducing the FET’s gain. This stage is designed for optimum 
circuit performance and minimum noise. !n this application, 
the drain current is at approximately one-half of the saturation 
current. 


MOSFET PROTECTION 


When these devices are being handled out of circuit, it is 
possible for static charges to build up between gate and source. 
This charge could reach a value which would exceed the gate 
breakdown voltage. To reduce this condition, MOSFET’S 
of early design would be shipped with all leads twisted to- 
gether, or with a wire wrapped around all leads. Since all 
leads were shorted together, there would be no impedance 
across which a voltage could develop. 


DRAIN 
GATE 2 


GATE | SOURCE 


FIGURE 7 — MOSFET GATE PROTECTION 


L203 10.7MHz 


= 
¢ ! 
a | 
M 
| 1.¢.201 
TAS) F.M. I.F.- LIM. 
ao0e.St=<—s—<:s«C 1 
R204. | t 
330 Ley OE | 7 eer 
1201 veo 21Y . : COMPOSITE AUDIO 
C203 | c204 C 
022 = 922 = 
ZIV 15 £ .O0! 
= R208 
R202 220K 
100K o) ° 
AGC — 
C201 C202 R203 
047 pias lok L205 RoI0 «6 R209 
lOuH 470K 327K 
~ ~ FM 
AFC > METER 


(3WJR50 ONLY) 
5197A1X 


FIGURE 8 — CHASSIS 3W/R52 FM IF SCHEMATIC 


Although that method was effective, handling could be 
improved if protection were included within the FET package. 
A schematic of the internal configuration of such a package is 
shown in Figure 7. Back-to back zener diodes connected from 
each gate are diffused into the FET while it is being con- 
structed. When a voltage of sufficient value is developed 
across the zeners, they will conduct, bypassing voltage tran- 
sients which approach the gate breakdown voltage. This 
protects the gate structure, while allowing the FET to retain 
the wide dynamic signal range capability. 


Even though gate protection has been included in the design 
of most MOS devices, certain precautions should be observed 
while handling either MOSFETS or MOS Integrated Circuits: 
A. Do not generate static. 

B. Keep relative humidity above 60%. 

C. Do not have rugs {especially nylon) in the service area. 


D. Do not use nylon or polyester pants, shirts or jackets. 


E. Do not wear rubber gloves. Cotton is recommended. 


EF. Bo not insert MOS devicss in foarn plagele haldare. 


G. Leave MOS devices in their protective carriers (if supplied) 
until used in a circuit. 


H. Benches and soldering irons should be grounded. 
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R211 
2.5K 
| C210 AFC AFC SW 
as REF 
= ADJ. 
AFC SW 
FM — AFC 


Oscillator stability is important, therefore it is desirable to 
provide Automatic Frequency Control (A.F.C.) which is 
guided by a voltage directly related to oscillator frequency 
shift. This is accomplished by taking a DC voltage from pin 7 
of !1C201 (the IF, Limiter and Detector) and feeding it back, 
via R210 and R13, to voltage controlled diode CR1 (See 
Figures 2, 6 and 8). This diode is connected across the oscil- 
lator tuned circuit and acts as a frequency controlling device. 
if the oscillator shifts frequency, it causes a change in detector 
output voltage which is fed back, changing the diode capaci- 
tance of the oscillator circuit, automatically adjusting the 
oscillator frequency to compensate for the origina! oscillator 
frequency shift. There is a possibility that some component 
may fail in the oscillator circuit, shifting the frequency beyond 
the +/— .4 Megahertz control range of the diode. In addition, 
an AFC disabling switch has been provided, should it be 
desired to receive a weak FM station within the AFC pull-in 
range of a strong FM station. tn the AFC-OFF position a 
fixed DC voltage is applied to the AFC fine from B+, via the 
AFC Reference Adjust (R211) and AFC Switch SW2. 


FM-IF 
This chassis incorporates several technological advances seen 
in “Wedge” chassis 12WGR59 and 12WHR29 FM-IF (See 


Figure 8) including the use of: 
1. 10.7 MHz Ceramic Filter (Y201). 


2. Integrated Circuit for gain, limiting and quadrature 
detector ({C201). 
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+ 203 | c204 
R2 R202 (is) 
C201 C202 R203 


LEVEL 
DETECTOR 


METER 


L203 
QUAD COIL 


— - 
ren o 


ee | 
LEVEL AUDIO © 


DETECTOR 


L204 


H) 


COMPOSITE 
OUTPUT 


C207 


lo 


AMP 


FIGURE 9 ~ CHASSIS 3WJR52 FM IF IC BLOCK WITH EXTERNAL COMPONENTS 


CERAMIC FILTERS 


Referring to Figure 8 there are only two tuneable LC devices 
in the FM-IF. One is the 1st IF Transformer (T201) and the 
other is the Quadrature Coil (L203). Y201 is the ceramic 
filter, used in the FM-IF. This reduction of tuneable circuits 
should simplify alignment in the field, if alignment becomes 
necessary. Being highly selective, ceramic filters provide ap- 
proximately 90% of the IF selectivity. Ceramic filters, as 
manufactured, are fixed frequency devices and fall into one 
of five overlaping groups, based on the center frequency of 
each filter. Table B shows the nominal center frequency of 


TABLE B — CERAMIC FILTERS — CHASSIS 3WJR52 
NOMINAL CENTER FREQUENCY 
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each filter and its frequency range, etc. When you align this 
type of IF, follow the instructions in the alignment procedure. 
Remember, you must set the signal generator to the frequency 
of the ceramic filters, then align the chassis (T201, L203, etc.), 
Do not assume that your generator is at the correct center 
frequency until you have checked. 


FM-IF INTEGRATED CIRCUIT 


IC201, the FM-IF Integrated Circuit, consists of three IF 
Amplifier stages with Level Detectors for each of the stages, 
a Doubly-Balanced Quadrature Detector, AFC Amplifier, 
Audio Amplifier, and Internal Voltage Regulators. Outputs 
of 1!C201 are (See Figure 9): 


1. Delayed AGC (pin 15). 
2. AFC and FM Meter (pin 7). 


3. Composite Audio (pin 6). 
FM — AGC 


Delayed FM AGC Voltage is derived from circuitry located 
within FM-IF 1C201. Output of the 1st IF Amplifier in 1C201 
is amplified by its Level Detector. Since the Ist IF Amplifier 


is the last JF Amplifier to go Into limiting, the Level Datoctor 
will develop a current which will appear as a voltage across 
R203 at pin 15 of the IC. This is the Delayed AGC Voltage 
which is applied, via R2 and R202, to Gate 2 (G2) of the FM 


1c 20I 


FM 
FM-1F/LIM/DET R209 METER SWI-E 
BANDSWITCH 
76206 ea 
= AUDIO 
R210 
dF eis FM AFC 
CRI 

To TcaI0 a 


RIOS METER 


FIGURE 10 — CHASSIS 3WJR50 TUNING METER CIRCUIT 


RF Transistor Q1. When the IF signal level reaches sufficient 
amplitude, Q1’s G2 voltage is reduced from +4.6 volts, thereby 
lowering the gain of Q1. 


FM — QUADRATURE DETECTOR 


Output of the amplified and limited IF signal in 1C201 appears 
at pin 8 and is coupled, via L204, to the Quadrature Detector 
at pin 9. Connected externally between pins 9 and 10 is the 
quad coil (L203). Voltage appearing across L203 is a function 
of the signal frequencies appearing at the ends of L203. 
Signals at these pins will be 90 degrees apart, or in quadra- 
ture, resulting in the circuit being called a quad detector. 
Signals at the center frequency will produce equal voltages 
at pins 9 and 10, while signals off center frequency will 
create different voltages on pins 9 and 10. Being a differ- 
ential circuit, only the difference of the signals appearing 
at pins 9 and 10 will be amplified. Identical signals on those 
pins wil! not be amplified. 


AM/FM — TUNING METER — CHASSIS 3WJR50 


As has bgén noted, Ghastis FWYR9O (ysed in console models) 


has the same circuitry as Chassis 3WJR52 with one signi- 
ficant difference. The difference being that Chassis 3WJR50 
has a tuning meter which is common to both AM and FM. 
Figure 10 is a partial schematic of the tuning meter circuit. 
Tuning meter (M1) is maximum reading on AM and zero 
center on FM. 
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When Chassis 3WJR50 is in the AM mode, meter signal will 
be via AM Detector CR101, R106, R105, Bandswitch SW1-E6 
and 1, meter M1 and the low side of the AFC/Meter Adjust- 
ment R211 to ground. In FM or FM Stereo the meter signal 
will be via pin 7 of FM-IF (1C201), R209, Bandswitch SW1-E5 
or 4 and 1, meter M1 and the low side of the AFC/Meter 
Adjustment R211 to ground. 


Meter Adjustment R211 is adjusted for zero center as part of 
the FM IF alignment. As mentioned previously when we dis- 
cussed ceramic filters, FM alignment of this chassis requires 
that you set your generator to the frequency of the ceramic 
filters, then align the IF transformer (T201), the Quad De- 
tector (L203), then Meter Adjustment 211 (See Figure 10). 


FM-MULTIPLEX 


Chassis 3WJR52 makes use of a circuit called Phase Locked 
Loop (PLL), which can be compared to a thermostat controlled 
heating system. Figure 11A illustrates a basic heating system in 


which the furnace will generate heat. A thermostat will sense 
the temperature and compare it with the thermostat’s manual 
setting. The thermostat will turn the fuel supply valve on or 
off, connecting or disconnecting the fuel source to the furnace, 
controlling heat generation from the furnace. This system 
functions in a closed loop. 
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FIGURE 13 — CHASSIS 3WJR52 FM MULTIPLEX SCHEMATIC 


Figure 11B illustrates the basic concept of a Phase Locked 
Loop (PLL). A Voltage Controlled Oscillator (VCO) is tuned 
to a given free running frequency. A portion of the VCO 
output is fed back to a phase detector, which also receives 
an external signal (19kHz in this case). These signals are com- 
pared for frequency and phase. Any difference is fed to a 
filter, the output of which will be a correction voltage ap- 
plied to the VCO. This voltage keeps the VCO output on 
frequency and in phase with the input signal. 


Proper adjustment of the VCO is made by connecting a fre- 
quency counter to test point “M’’ (pin 10 of IC301) and 
adjusting R302 for 19kHz. In an emergency, if a frequency 
counter is not available, you might try the following: tune in 
a station broadcasting stereo and adjust R302 until the stereo 
indicator turns on, then adjust control R302 to the center of 


the turn-on range. 


Figure 12 is a block diagram, while Figure 13 is a schematic, 
of the PLL mutliplex decoder (1C301). The three basic func- 
tions of 1C301 include: 


1. Regeneration of the 38kHz subcarrier frequency. 
2. Stereo indicator switch. 


3. Decoding (matrixing the L+R, and L—R/38kHz to provide 
the L and R outputs). 
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At the left in the upper row of Figure 12 is the input amplifier 
connected between pins 2 and 3. There are three outputs of 
this amplifier: The first output is to the Demodulator which 
we will discuss later. At pin 3 the signal is coupled, via C302, 
to pin 11 from which the signal goes to both the Phase De- 
tector and the Amplitude Detector. Lets move three stages 
to the right of the Phase Detector where we find the 76kHz 
VCO who's free running frequency is controlled by C305, 
R302 and R303. Output of the VCO goes to two divide by 
two stages, resulting in outputs of 38kHz and 19kHz re- 
spectively. This 19kHz is available for external measurement 
at pin 10 (Test Point “M”), as well as being fed back to the 
Phase Detector, where the phase and frequency of this 19kHz 
is compared with the input 19kHz. Any difference is fed to 
the low pass filter (including external components at pins 
12 and 13), and converted to a DC correction voltage; to be 
applied to the VCO if the VCO changes frequency. 


Also at pin 11 is the Amplitude Detector which receives 
both the input 19kHz and the 19kHz output from a third 


divide by two tage. Tha Amplitude Detector will sense 
the level of the incoming 19kHz pilot level. If the level ex- 
ceeds minimum, it will have an output applied to the low 
pass filter (including external components at pins 8 and 9) 
and to the trigger stage. The trigger stage will activate the 
Stereo Indicator Light (DS301) and permit the Stereo Switch 
to pass 38kHz to the Demodulator. 
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FIGURE 14 — MULTIPLEX DECODER WAVEFORMS 


In the demodulator the Sum (L+R), difference (L—R) and 
38kHz are combined to derive the L and R outputs. 


Diode CR301 is connected to the AM B+ point at pin 14. 
When AM is turned on, a positive voltage forward biases CR301, 
applies a positive voltage to pin 14, turning off the VCO. This 
prevents “birdies” from appearing on the AM band. 


To reduce the possibility of “pop” in the speaker system when 
switching to FM or FM Stereo, three components (CR302, 
C314 and R314) have been added at composite input pin 2 
of IC301. When the mode selector switch is moved to the 
FM or FM Stereo positions FM B+ (13.1V) is connected, 
via R314, to C314. As capacitor C314 charges, the voltage 
at the + side of C314 will slowly increase from 0 volts. 3.2 
volts always appears on the anode side of CR302 (anode 
connected to pin 2 of IC301). When FM is first turned ’’on”, 
the voltage at the cathode of CR302 will be less than 3.2 
volts causing the diode to be forward biased. While forward 
biased the composite signal at pin 2 will effectively be shunted 
to ground, muting the FM audio. As the voltage on the + side 
of C314 increases past 3.2 volts, diode CR302 will become re- 


verse biased, opening the shunt path allowing the composite 
audio to pass to 1C301 for processing. This will effectively 
mute pops or related noise occurring during switching into 
FM or FM Stereo. 
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Manual Stereo/Mono switching occurs as follows. When the 
bandswitch is in Phono, AM, FM Mono or Tape, 13.1 volts 
from the bandswitch will be connected, via R305, to pin 9 of 
1C301. This pin is at the output ef the Amplitude Detector 
Filter connected between pins 8 and 9. In the above position 
approximately 5.7 volts will appear at pin 9, effectively cutting 
off IC301's internal automatic stereo switching, causing it to 
go to mono operation. When the bandswitch is in the FM 
Stereo position voltage will not be applied to pin 9, resulting 
in approximately 2.5 volts appearing at pin 9, allowing a 
19kHz pilot signal to control the internal switching, passing 
stereo to the output. 


A regulator located with-in !C301 is connected to pin 1 (the 
+13.1 volt supply) and supplies most stages, while the un- 
regulated +13.1 volts powers certain circuits. 


Stereo Indicator Lamp (DS301) is now part of a solid state 
switching circuit. The base and collector of Q301 are connected 
to the 13.1V regulated and the 24V supplies respectively. 
When IC301 detects the presence of a stereo pilot, pin 6 of 
{C301 will be enabled, completing a path through Stereo In- 
dicator Lamp DS301, R315, the emitter/collector circuit of 
Q301 and R313 to the 24V supply. With the connections 
shown, transistor Q301 will function as a series pass regulator 
providing DS301 with a fixed current. R313 is current limiting 


for Q801 while R315 is currant limiting for DS301. 


Typical waveforms as found at 1C301 terminals are shown in 
Figure 14. 
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FIGURE 15 — CHASSIS 3WJR52 AUDIO PREAMP 


CHASSIS 3WJR52-AUDIO CIRCUITRY 


Figure 15 shows the schematic for the Pre-Amplifier and 
related controls. Explanations will! refer to the right channel, 
but will also apply to the left channel. Audio from the band- 
switch will be applied to point ‘““RP’’, C401 and to the base 
of Pre-Amplifier Q401 which is an emitter follower stage. 
From the emitter of Q401 the signal will go to the tape output 
jack as well as to the high side of Loudness Control R408, 
then to the familiar Bass (R411) and Treble (R415) controls. 
Following these controls is the Balance Control (R416). Con- 
nected from each end of R416 is a series circuit consisting of 
a capacitor C408 and one section of Hi Cut Switch (SW5). 
When this switch is in the “OFF” position, as shown, frequency 
response will be normal. On the other hand, when the Hi Cut 
Switch (SW2) is in the “ON” position, higher frequencies will 
be shunted to ground through SW2 and C408. 


Following the controls, the signal is applied, via C414, to 
Pre-Driver Q402 and Driver 0403 (See Figure 16). A brief 
look at the complementary symmetry output circuit will 
reveal direct coupling between the collector of the driver 
transistor (Q403) and the base of the output transistor nearest 
ground (Q405). Direct coupling will decrease distortion and 


provide consistent output measurements. The output aivauit 
design is such that there is a center point between the emitters 
of 0404, and 0405. This point has a DC voltage which, under 
no-signal conditions, is equal to approximately one-half of 
the voltage on the collector of the transistor 0404 nearest 
the high side of the supply voltage. Connected to this center 
point are: 
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1. A feedback loop (via resistors R423 and R428) to the 
emitter of the pre-driver (0402). 


2. A feedback loop, via resistor R421, to the base of the 
driver transistor. 


3. An output coupling capacitor C422 to the speaker. 


Between the base of each output transistor there is a series 
connected resistor-diode circuit (R426, CR401). Bias voltage 
is developed across this resistor-diode combination and con- 
trols idling current in the output stage. Under no signal con- 
ditions voltage drops across the resistor-diode are equal to 
base-emitter voltages of the output transistors, plus the vol- 
tage drop across emitter resistor R427. Due to the very low 
value of the emitter resistor, and the voltage drop across it, 
voltage on the emitter can be considered to be same as the 
center point voltage. While many refer to this as a class “B”’ 
circuit, it should be called class “AB” due to the idling cur- 
rent. Bias diode CR401 has non-linear voltage/current relation- 
ships resulting in the following characteristics: 


1. Voltage across the diode changes mere slowly than 


current flowing through it. 
2. Current is approximately proportional to supply voltage. 


3. Voltage across the diode will decrease with rising temper- 
ature. 
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FIGURE 16 — CHASSIS 3WJR52 AUDIO OUTPUT 


This non-linear diode voltage/current curve is similar to that of 
the output transistors allowing a near linear temperature 
relationship to exist between diode and transistors. Under 
no-signal conditions, both the diode and transistors will show 
similar effects due to any temperature change. If there is an 
increase in temperature, both the diode and transistors will 
show decreased diode and base-emitter voltages. The reduced 
diode voltage will offset decreased base-emitter voltage in the 
transistor and stabilize bias current. Since this diode has a low 
AC resistance, any changes in current of the driver stage re- 
sults in less effect on the output stage than would be true 
with only biasing resistors. 


Operating conditions for the driver transistor are determined 
by base-emitter voltage and driver transistor beta. Also effecting 
the operating point are values of the driver base resistor, feed- 
back resistor to driver base, and two resistors in the driver's 
collector circuit. All these factors will effect voltage at the 
previously mentioned center point. 


When a negative going signal is applied to the driver base, 
current gain of the driver is reduced. At the same time, how- 
ever, the charge on electrolytic C420 will maintain a near 
constant current through resistor R425 connected in the base 
circuit of the upper output transistor 0404. This will cause 


voltage across the resistor to maintain an almost constant 
value, which in turn determines base-emitter bias of transistor 
0404. Notice that current flow from this bias resistor not only 
goes through the diode and collector circuit of the driver 
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transistor but also goes to the base of transistor Q404, causing 
this output transistor to conduct. When transistor Q404 is 
conducting, 0405 is cut-off since it is reverse biased. 


When a positive going signal is applied to the base of the 
driver (0403) its collector current will increase, electrolytic 
C420 will still maintain a near constant voltage across the bias 
resistor of the upper transistor. Under these conditions the 
upper transistor Q404 is now reverse biased to cut-off, and 
the lower transistor 0405 is conducting. 


Since each output transistor ‘conducts on alternating halves 
of each cycle, voltage change at the center point will result 
in an output signal that will duplicate input. Use of com- 
plementary symmetry circuitry results in lower distortion and 
better frequency response. 


CHASSIS 1WJR55 


Chassis 1WJR55 circuitry is similar to that of Chassis 3WJR52 
(1WJR55 has a bipolar FM RF) however, new audio circuitry 
will be found in Chassis 1WJR55, in the form of separate 
integrated circuits in the output of each channel. This IC 
circuit provides improved performance in a small package, 
compared to prior low power output chassis (such as 1WGR50 


introduced two years ago). Bue to high Internal gain of this IC, 
more feedback can be applied, resulting in lower Total Har- 
monic Distortion (THD), improved signal to noise ratio 
(S/N) and better thermal tracking. 


1.¢.40! 
AMPLIFIER 
221-77 


db 
HOt +0 54d 38.5db 
2000PF ALL VOLTAGE GAINS AT MAX. CONTROL SETTINGS IGOHM 
1Kiz SIGNAL 
BtI8.4V OUTPUT 
= 


L 0401 
PRE-AMPLIFIER 
121-975 


C406 R409 
0022 22K pried C4i3 
neor Raat) f rato(R) paiain) cele ee 
{ LOUDNESS | K TREBLE = : C422 
cgorSFCONTROL ! BASS | It CONTROL 220 
call 
as | 1 | Rafa, 
: BALANCE 
RED RIGHT : : | { S CONTROL RED 
BLK TAPE | | | Jt. 
ee OUTPUT | es aoe 
WHS, tery | | 
| | B+18.4V 
R459 I | 
| ek case 1.C.451 
Vode | AMPLIFIER 
| me 221-77 
3 ' Rat0 CL) Raitt) EREO 
gy age eer is neue 
an TE me tee 
C463 
C457 C46! | 
i ig i t i 
c462 +>- 
= cage Sage 2.0¥ RIGHT SPEAKER 
I ‘ c4a72 
25V 


LEFT SPEAKER 
16 COHN 


vy 7 . 1e.401 8 16.451 
FIGURE 17 — CHASSIS 1WJR55 AUDIO SCHEMATIC 


B+ 
I8.1V 


R465 


C466 


FROM C465 
TONE /BALANCE | 
CONTROLS 


eal 


C472 TO 
SPEAKER 


R469 


C464 


FIGURE 18 — CHASSIS 1WJR55 AUDIO OUTPUT IC 


30 


Figure 17 is a schematic of the 1WJR55 !C output stage, while 
Figure 18 is a block diagram of the IC with external compon- 
ents. Signal from the conventional Loudness, Tone and Bal- 
ance controls is applied to the circuit shown, to be coupled 
to pin 2 of the IC via C463. Capacitors C462 and C465, at 
either side of C463, are for RF! (audio rectification) suppres- 
sion. In addition to output coupling capacitor C472 at pin 13, 
there is a resistive divider consisting of R467 and R468 which 
are part of the feedback loop, determining gain of the chip. 
C464 provides dc decoupling of the feedback Joop to pin 7. 
Also at pin 13 are C468 and C469 which provide high fre- 
quency compensation (roll off) for higher stability. C471 and 
R469 are also incorporated to prevent possible high frequency 
oscillation that could occur due to the high gain of this chip. 
C466 provides additional decoupling for the chip. R465 is in 
the inputs base bias circuit. 


Several precautions must be noted while troubleshooting or 
servicing this chassis: 


1. Do not permit output pin 13 (orits foil path) to be shorted 
to either B+ or ground. Shorting pin 13 to B+ or ground 
could destroy the chip. Ground is located both at pin 14 
on one side of pin 13 and also the ground tab on the 
otherside of pin 13. 


2. When replacing a IC, be certain that the heat sink tabs of 
the IC (the equivalent of pins 3, 4, 5, 10, 11 and 12) are 
completely soldered to the foil. 


3. Use only a 16 ohm load. To use a smaller load (8 ohm) 
could cause the IC to overheat and be destroyed. 
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POLARIZED AC PLUGS 


“J” Line” Stereo Chassis 3WJR50 and 15WJR29 (used in 
Modular, Console and Color Combination models) are equipped 
with a polarized two contact AC plug of the general type illus- 
trated in Figure 19. One of the two parallel blades is of a 
distinctive shape and is wider than the other blade. This will 
insure that the plug is properly inserted into a two contact 
polarized socket. 


In Chassis 3WJR50 power supply schematic of Figure 20, the 
lower contact of the plug is the wide blade and is connected 
to the common return of the chassis AC circuit. It also has a 
very high value resistor RX502 between AC common and 
ground. Using a plug and socket combination of this type is 
intended to minimize hum and also increase consumer and 
product safety. Under no circumstances should anyone attempt 
to defeat the plugs design, or intent. 
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FIGURE 19 — POLARIZED AC PLUG 
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FIGURE 20 — CHASSIS 3WJR50 POWER SUPPLY USING POLARIZED AC PLUG 
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FIGURE 21 — CHASSIS 8WJR57 WITH MAGNETIC PREAMP 


CHASSIS 8WJR56, 8WJR57 AND 15WJR29 
MAGNETIC PHONO CARTRIDGE PREAMP 


As indicated in Table A, Chassis 8WJR56, 8WJR57 and 
15WJR29 are basically the same as the “’H Line Chassis 
6WHR56, 6WHR57 and 12WHR29 but are equipped with a 
new preamp circuit to provide the gain and RIAA equalization 
required for the magnetic phono cartridges installed in record 
changers used in models having these chassis. (Chassis 3WJR56 
is installed in Models JR684W and JR684W1 which do not 
contain record changers but a ‘‘“Magnetic Phono/Aux Switch” 
is provided so that an accessory record changer with either a 
magnetic or a ceramic phono cartridge may be connected. 
Model J9O26W is a current accessory that is equipped with 
a magnetic phono cartridge.) 


Circuitry for the preamp is located on a separate shielded 
circuit board assembly mounted adjacent to the tuning capaci- 
tor pulley on Chassis 8WJR56 and 8WJR57 (See Figure 21), 
or mounted piggy-back on the RF/IF/MPX assembly of 
chassis 15WJR29. A photograph of the circuit board assembly, 
with the shield removed, is shown in Figure 22. Figure 23 is 
a schematic of the circuit while an illustration of the cartridge 
appears in Figure 24. 


As you will note from the schematic in Figure 21 the preamp 
(right channel shown) consists of two NPN transistors in a 


conventional AG coupled circuit. Gellester surrent is via 
R704 and R706, while bias is established with R703 and R707. 
Emitter resistors R705 and R710 are selected to provide both 
a low Total Harmonic Distortion (THD) and also low Tran- 
sient intermodulation Distortion (TIM). Between base and 
emitter of each transistor are RFI (audio rectification) sup- 
pression capacitors C703 and C705. 
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At the input, resistor R701 and capacitor C701 are selected 
to provide the proper matching for the low impedance of the 
magnetic phono cartridge. The series/parallel combination 
of C706, C707, R708 and R709 is a feedback path and equali- 
zation to provide reproduction using the established RIAA 
equalization curve. 


Output of the preamp is via capacitor C708 to either the band- 
switch directly in Chassis 8WJR57 and 15WJR29, or to the 
bandswitch via the ‘‘Magnetic Phono/Aux Input” Switch on 
Chassis 83WJR56. 


Due to the low output level of a magnetic cartridge, and 
high gain of the preamp, in comparison to a ceramic cart- 
ridge, it is necessary to provide the magnetic cartridge preamp 
with a dc supply voltage that is much cleaner (less hum ripple 
or noise) than would be true for a ceramic cartridge. There- 
fore two additional RC sections (C709, C710, R711 and 
R712 or R713) are included in the B+ decoupling network. 
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FIGURE 22 — MAGNETIC PR 
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FIGURE 23 — MAGNETIC PREAMP SCHEMATIC 


Since this preamp assembly is common to both the 8WJR56/ 
8WJR57 and the 15WJR29 chassis which have different 
B+ supply voltages, it is necessary to provide different drop- 
Ping resistor (on the preamp circuit board) in the B+. The 
magnetic preamp is connected to the 36V B+ on 8WJR56/ 
8WJR57 while it is connected to the 53V B+ on Chassis 
15WJR29. 


pl 


Wp! 


eu 


Because of the higher gain of this magnetic preamp, it is most 
important to avoid ground loops and also ensure that all 
leads from the phono cartridge and the magnetic cartridge 
preamp assembly are properly dressed. Ground loops and 
improper lead dress can result in hum or other unwanted 
interference. 
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FIGURE 25 — CHASSIS 8WJR57 PREAMP CIRCUIT 


CHASSIS 8WJR56, 8WJR57, AND 15WJR29 
MAGNETIC PHONO CARTRIDGES 
(See Figure 24) 


Since we are introducing magnetic phono cartridges to the 
product line, it would be wise to review the basics of magnetic 
cartridges. Although all magnetic phono cartridges function on 
the same basic magnetic principle, they can be divided into 
three general types, depending on the mechanical relationships 
of the stylus/stylus shank, magnet and coils. 


MOVING ARMATURE — Movement of the stylus in the record 
groove causes the stylus shank (which is in the field of a 
stationary permanent magnet) to move in the center of the 
stationary coils. This varies the number of lines of magnetic 
force cutting the coil, thereby changing the electrical output 
of the coil. 


MOVING COIL — A coil of very fine wire is wound on the 
stylus shank. This coil moves in a magnetic field created by a 
stationary permanent magnet. As the stylus moves in the record 
grooves, the moving coil (on the stylus shank) will cut the lines 
of force of the magnetic field, inducing a voltage in the coil. 


MOVING MAGNET — A permanent magnet is mounted on 
the rear portion of the stylus shank subassembly. As the stylus 
moves in the record grooves, motion is conveyed to the mag- 
net, causing a change in the flux in the stationary coils, result- 
ing in a voltage being induced in the coils. This design generally 
provides a lower effective mass (of the tip touching the record 
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groove) compared with other magnetic types, resulting in lower 6 
wear of both stylus and record. 


Figure 24A is a photograph of a moving magnet magnetic 
phono cartridge (Zenith P/N 142-189) manufactured for Zenith 
by Shure Brothers. In the illustration, the stylus assembly has 
been pulled partly out of the body of the cartridge showing 
the two major assemblies that make up the total cartridge. 


STYLUS ASSEMBLY 
(See Figure 24B) 


A phantom partial view of the magnetic cartridge stylus 
assembly appears in Figure 24B. “‘A”’ is the .6 mil spherical 
diamond tip which is first mounted to stylus shank “B” by 
press fit and then additionally secured by use of a high temper- 
ature epoxy cement. This method helps insure permanent 
axial orientation of the styli. A shank of a special heat treated 
aluminum alloy gives the necessary rigidity but is only a 
minimum part of the total mass. A visco-elastic suspension 
block ‘’C’’ can be considered the “heart’’ of the bearing in 
which the stylus shank assembly will pivot. A high compliance 
bearing offers better frequency response and lower distortion. 
As the stylus tip moves in the recard grooves, the stylus shank 
follows that movement, causing magnet “‘D’”’ to move between 


the soils. A high enéray Alnico magnet provides an extremely 


strong magnetic field for its small size, yet contributes less 
than 20% to the effective mass of the stylus assembly. Various 
components just described are housed in carrier ‘‘E’’ which, 
when the total stylus assembly is inserted into the cartridge 
body, will correctly position the magnet relative to the coils 
in the cartridge body. One major part of the stylus assembly 
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FIGURE 26 — CHASSIS 8WJR57 AUDIO OUTPUT CIRCUIT 


not shown in Figure 24B, the molded stylus grip, is shown in 
Figure 24A. A customer can easily grasp the stylus grip, 
without touching the stylus tip, should they desire to replace 
the stylus. 


COIL ASSEMBLY 


Figure 24C illustrates the coil and pole piece assembly required 
for one channel of a stereo moving magnet cartridge. You will 
note that two coils and two pole pieces are required for each 
assembly. When two of these assemblies are combined for 
stereo, the four pole pieces form a square. The moving magnet 
of the stylus assembly will be positioned so it will move 
between the pole pieces, inducing voltage in the coil. 


Output of a magnetic cartridge is extremely low (approximately 
5 to 10 millivolts) compared to the much higher level of 
ceramic cartridges (approximately 300 to 500 millivolts), 
therefore the need for the added preamp described above. 


CHASSIS 8WJR56 AND 8WJR57 
AUDIO CIRCUITRY 


In addition to an increase in rated power output and wider 
bandwidth incorporated into Chassis 8WJR56 and 8WJR57 
(over their ‘‘H Line” counterparts), these two chassis incor- 
porate Low Cut (SW5) and High Cut (SW6) switches. 


Figure 25 is a partial schematic of the preamp and audio 
control section of Chassis 8WJR56. The preamp is a emitter 


follower circuit, followed by the tape output jack, Loudness 
(R408) and Tone Controls (R410, R412). Connected at the 
Loudness control is a Low Cut Switch (SW5). When the 
switch is in the “OFF” position, C422 is shorted, connecting 


35 


the ““—"’ side of C404 to the high side of the Loudness Control, 
resulting in normal operation. When in the “ON” position, 
C422 will be connected from the “—’’ side of C404 to the 
high side of the Loudness Control providing low frequency 
cut. The Hi Cut Switch (SW6) is connected from the balance 
control to ground. With SW6 in the “ON” position, high 
frequencies are shunted to ground via C423. 


Figure 26 illustrates most of the audio output circuitry used 
in Chassis 8WJR56 and 8WJR57. This circuit is somewhat 
similar to the basic complementary symmetry circuit shown 
in Figure 16 for Chassis 3WJR52. Amplifier transistor Q402 
is now direct coupled to the pre-driver Q403. 0403 and 0404 
are effectively a class A Darlington circuit. Resistors R415 and 
R427 serve as collector loads for O402 and Q403 respectively. 
Collectors of 0403 and 0404 are dc coupled to the base of 
Q406 (directly) and also to the base of 0405 (via resistor 
R421 and bias diode CR401). AC signals will see CR401 as a 
short circuit. Boot strap capacitor C417 is now connected 
directly to the emitter of 0405, instead of at the center point 
(junction of RX422 and RX423. At the center point are: 


1. Output coupling capacitor C401 and bleeder resistor 
R428. The bleeder resistor provides protection should 
the set accidentally be operated without any load. 


2. A feedback circuit to the emitter of Q402, consisting of 
voltage divider R416 and R417, determines the AC feed- 
back to Q402. Capacitor C415 is included for de insola- 
tion because the circuit is direct coupled. 


Voltage at ths (umetian Bf R498 and R436, determines the 


center point dc voltage. C418 provides added high frequency 
stability. Operation of this circuit is the same as explained for 
Chassis 3WJR52 shown in Figure 16. 
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FIGURE 27 — DIAL SCALE REMOVAL 


DISASSEMBLY PROCEDURE 
MODELS J587W, JR587W AND JR588w 


All three of the above models share a common design concept 
with the only difference being in the type of tape unit being 
used (Refer to Model Features Chart on Page 2). The elec- 
tronics of these models can be divided into four groups 
(removal of which will be explained below) : 


1. Record Changer. 
2. Tape Unit. 
3. Audio Chassis. 


4. Tuner Chassis. 


DIAL AND STEREO LAMP REMOVAL 
(See Figures 27 and 28) 


To remove either a dial light or the stereo indicator lamp, 
proceed as follows (See Figure 27): 


1. Using a very thin blade, place the blade between the 
escutcheon “‘A” and the dial crystal ‘’B’’ at the point 
shown, prying the crystal upward until it unsnaps. (Be 
careful not to mar escutcheon). 


2. Lift crystal, noting the slot into which the upper end fits. 


3. Remove crystal. 
4, Remove screw “’C” holding dial scale ‘‘D’”’ (See Figure 28). 


5. Slide dial scale “‘D” out from under pointer “E’’, being 
careful not to bend pointer. 


ESCUTCHEON 
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FIGURE 28 — DIAL AND STEREO LIGHT ACCESS 


6. Remove and replace dial light bulbs ‘’F’’ or stereo lamp 
“G"” as required (stereo lamp ‘’G”’ is a wedge fit type - 
remove with caution). 


RECORD CHANGER REMOVAL 
(See Figure 29) 


Removal of only the record changer will permit access to major 
areas of both the Audio and Tuner Chassis Assemblies. The 
record changer may be removed as follows: 


1. Remove record changer dust cover. 


2. With power disconnected, place set on its side on top of 
a soft clean surface. 


3. Remove plug button “‘H” in Figure 29, on bottom of 
cabinet. 


4. Reach finger into hole “’!’ and release one record changer 
mounting clip. 


5. Place set in upright position. 


6. Lift record changer upward and slide to rear of cabinet 
(while lifting) causing record changer mounting clip at 
right front of record changer to disengage. 


7. While holding record changer up, disconnect AC and audio 
cables at record changer baseplate. 


8 Aagord changer ts now free to remove. 


9. Reinstall record changer reversing the above procedure. 
Be certain to resecure clip accessible through hole “I”. 


NOTE: The record changer may also be removed with it still 
mounted to the cabinet top as explained next. 
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FIGURE 29 — CABINET BOTTOM REMOVAL 


SCREWS “K" 
FROM BACK SIDE 
OF BRACKET 


SCREWS “kK” SCREWS “K’ 
FROM BOTTOM OF FROM BACK SIDE 
CABINET OF BRACKET 


FIGURE 30 — ESCUTCHEON REMOVAL 
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FIGURE 31 — CHASSIS AND TAPE UNIT MOUNTING SCREWS 
CABINET TOP REMOVAL 2. With set in upright position, remove Tuning, Function, 
(See Figure 29) Tone, Balance and Loudness Knobs, and also the head- 
phone jack nut. 
In order to gain access to the total chassis and tape areas (or 
to remove either), it is necessary to remove the cabinet top as 3. Remove six (6) screws (“K’’ in Figure 30) including 
follows. three (3) from back side of bracket. 
1. With power disconnected, and dust cover removed, place 4. Pull escutcheon forward to remove. 
set on its side on top of a soft clean surface. 
2. Remove five (5) screws (“Sin Figure 29) located in wells WIRE-WRAP CONNECTIONS 


in cabinet bottom. 
A method of interconnection, relatively new to consumer 


3. With screws removed, place set in upright position. products, has been used in the telephone industry for some 
years. Cables or wires between chassis and/or a tape unit may 

4. Slowly lift cabinet top from set, reach inside and dis- be soldered on one end but wire-wrapped on the other (or 
connect AC and audio cables from record changer. wire-wrapped at both ends). When the chassis are being inter- 
connected, a special power tool that looks like a drill is used. 

5. Move cabinet top, with record changer still mounted to The stripped end of a wire is inserted into one hole in the bit. 
cabinet top, away from set. The tool is then placed over the terminal to which connection 


is to be made (the terminal will fit into a second hole in the 
bit), Power is applied to the tool and the wire wraps tightly 
around {and bites into) the terminal, resulting in a firm, solid 


ESCUTCHEON REMOVAL connection. If it is necessary to unwrap one or more of these 
(dee Figure 30) QAARAREIBAS i¢ i& Fa&sMended that the stripped lead be 
rewrapped as you would normally do, then salder the connec- 
lf either the audio chassis assembly or the tape unit will be tion. This repair method is recommended because: © 
removed, it is first necessary to remove the escutcheon. 
Proceed as follows: 1. The wire may lose it’s strength from the wrapping, un- 
wrapping and rewrapping, resulting in a connection of 
1. Remove cabinet top as above. questionable reliability. 
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soak 


. Proper tools are not readily available in most service 


shops (normal hand tools and techniques are not in- 
tended for this type of application). 


TAPE UNIT REMOVAL 
(See Figure 31) 


. Proceed as for “Cabinet Top Removal” and “Escutcheon 


Removal’. 


. Remove four (4) screws ““L” and “‘“M”’ on front of bracket. 
. Remove two (2) screws ‘‘N” at rear of Tape Unit. 


. Tape Unit is free to remove (See prior comments “‘Wire- 


wrap Connections’). Undo cable retainers as required. 


AUDIO CHASSIS REMOVAL 
(See Figure 31) 


. Proceed as for “Cabinet Top Removal” and “Escutcheon 


Removal”. 


. Remove four (4) screws ’‘O” at front left and bottom of 


front bracket. 


. Remove two (2) screws “M” at left of Tape Unit. 
. Remove two (2) screws “’P” adjacent to power transformer. 


. Remove two (2) screws “Q” holding audio connector 


assembly to cabinet rear (disconnect any externally 
connected cables). 


. Remove ground strap “R” between Tuner Chassis and 


audio connector assembly. 


. Audio Chassis is free to remove (See prior comments 


‘Wire-wrap Connections”). Undo cable retainers as 
required. 


TUNER CHASSIS REMOVAL 
(See Figure 31) 


. Proceed as for *‘Cabinet Top Removal” and ‘Escutcheon 


Removal”’. 


. Remove two (2) screws “S”’ at right of front bracket. 
. Remove two (2) screws ““L” at right of Tape Unit. 


. Remove for (4) screws ‘’T’’ (two on either side of Tuner 


Circuit board assembly). 


. Remove ground strap ‘‘R’ between Tuner Chassis and 


audio connector assembly. 


. Tuner Chassis is free to remove (See prior comments 


‘Wire-wrap Connections’). Undo cable retainers as 
required. 


DISASSEMBLY PROCEDURE 
MODELS J596W AND JR596W 


Basic disassembly procedure for the above models, using 
Chassis 15WJR29, is simplified due to modular construction 
techniques with the use of convenient cable connectors. This 
is illustrated by the accompanying photos, in Figures 32 
through 36. The procedure is similar to their ““G" and “H” 
line counterparts. 


CABINET BOTTOM REMOVAL 
(See Figure 32) 


1. With power disconnected, place main unit on right side 
(as viewed from front) on top of a soft clean surface. 


2. Remove fourteen (14) screws holding bottom cover 
(“A”). 


RECORD CHANGER REMOVAL 
(See Figure 33) 


1. Proceed as for “Cabinet Bottom Removal’”’. 


2. Release one (1) record changer mounting clip (located 
above headphone jack — “C’’). 


3. Lift record changer upward and disconnect AC and 
audio cables at record changer (visible above amplifier 
chassis — “B”’). 


4. Using caution, slide record changer forward while lifting 
outward to remove. 


POWER SUPPLY/AMPLIFIER REMOVAL 
(See Figure 33) 


1. Proceed as for ‘Cabinet Bottom Removal”’. 


2. Release interconnecting cables from retainers (D”, 
hd ahd and “RY), 


3. Unplug record changer AC cable “B” at record changer. 
4. Unplug two connectors “G" and “H” on this chassis. 
5. Unplug connector “N” on tuner chassis. 

6. Disconnect FM antenna connector “M’’. 

7. Disconnect speaker connector ““U”’. 


8. Remove nine (9) screws ‘J’ holding chassis assembly 
and mounting brackets. 


9. Remove chassis by sliding in direction of arrow “K”. 


10. When replacing chassis be certain that insulating shield 
“L’’ is between chassis and rear grille. 


TAPE UNIT REMOVAL 
(See Figure 33 unless indicated) 


1. Broceed as for “Cabinet Bottom Removal”. 


2. Unclip and disconnect tape unit audio cables “M” at rear 
pane] connectors. 
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FIGURE 34 — MODELS J596W AND JR596W 
ESCUTCHEON REMOVAL 


Unclip and disconnect tape unit AC cables “‘D” and “H” 
at power supply chassis. 


Disconnect ground strap “O” between tape unit and 
tuner chassis. 


. The tape unit mounting screws are covered by a “snap 


off” escutcheon. A notch will be found at the center of 
the outer edge of the escutcheon (“P” in Figure 34). 
Insert a thin blade screwdriver into this notch between 
the escutcheon and the cabinet proper, being careful not 
to mar the surface. Force the escutcheon upward, causing 
it to disengage the first stud. Grasp the escutcheon along 
the top, lifting to disengage second stud. Remove escutcheon. 


Remove (4) screws holding tape unit to front panel 
(“Q” in Figure 35). 


Slide tape unit out through front panel (noting location 
of RFI shield ‘‘R’’ on Model JR596W). 


GAUTIQN: When replacing tape unit in Model JR596W 


be certain RFI shield is in proper location. 
NOTE: Main unit should be in horizontal position when 
reinstalling tape unit. 
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FIGURE 35 — MODELS J596W AND JR596W 
TAPE UNIT AND TUNER CHASSIS 
MOUNTING SCREWS 


TUNER CHASSIS REMOVAL 
(See Figure 33 unless indicated) 


. Proceed as for ‘‘Cabinet Bottom Removal”. 


. Remove four (4) screws holding FM Antenna and Tape 


Bracket ‘’M”’. 
Unclip and disconnect cables “‘D’’, ““G”, and ““N”. 


Disconnect ground strap “‘O” between tape and tuner 
chassis. 


Remove six (6) knobs (“‘V"’ in Figure 34). 


. The tuner chassis mounting screws are covered by a 


“snap-off’” escutcheon. Two notches will be found on 
the bottom of the outer edge of the escutcheon (“W”’ in 
Figure 34). Insert a thin blade screwdriver into these 
notches between the escutcheon and the cabinet proper, 


haing aavatul AOt #8 MAP AAY epbaaa, Eapaa tha agaute 


cheon upward, causing it to disengage first two studs. 
Grasp the escutcheon along the top, lifting to disengage 
second two studs. 


“BB” 


“RA” 
“DD” 


FIGURE 36 — MODELS J596W AND JR&96W 
ACCESSIBILITY TO CHASSIS 15WJR29 


7. Remove four (4) screws (’X” in Figure 35), holding tuner 
chassis to front panel. 


8. Slide tuner chassis out through front panel (noting loca- 
tion of REI shield ““R’’ on Model JR596W). 
CAUTION: When replacing tuner chassis in Model 
JR596W be certain RFI shield is in proper location. 
NOTE: Main unit should be in horizontal position when 
reinstalling tuner chassis. 


CHASSIS 15WJR29 ACCESSIBILITY 
FOR SERVICING AND ALIGNMENT 
(See Figures 33 and 36) 


Once the bottom cover has been removed from Models J596W 
and JR596W, you will see that there is ready accessibility to 
the foil sides of both the tuner and the combined power 
supply/power amplifier chassis for servicing and also some 
alignment points (See Figure 33 for bottom view), But, what 
if you want to make adjustments on the gang, or at other 
points not accessible from the foil side? In most cases it is 
not necessary to remove the tuner chassis! Just remove the 
snap-off escutcheon as explained! 


Once the escutcheon is removed, locate the dial light well 


“EE” (ee Figure 36). 


1. Rotate the tuning shaft ‘‘AA’’ counter-clockwise (gang 
closed). 


2. Remove two screws “BB” holding dial pointer back- 
ground strip “CC”. 


3. Remove five screws ‘DD’ holding dial light well “EE”. 


4. Lift dial light well ““EE’’ and move it out of way, being 
careful not to create a short. 


You now have access to most components on the component 
side of the tuner circuit board (without the time required 
to remove the chassis) for alignment, visual inspection and 
limited parts replacement. This unique service tip will save 
considerable time when servicing this area of Chassis 1IS5WJR29. 


ADDITIONAL DISASSEMBLY PROCEDURES 


In addition to the disassembly procedure for Models J596W 
and JR596W outlined above, there are two other procedures 
(Groups “B"” and ‘‘C’’ below) which apply to various “G”, 
“H”’ and “‘J’’ line models that also use the snap-off escutcheon 
and the outfront chassis removal concepts. On such models 
the escutcheon is held in place by three (or more depending 
on model) studs and clips. This method facilitates access for 
cleaning the back side of the escutcheon lens and also for 
access to chassis mounting screws. The chassis (and/or some 
tape units) may be removed thru the front of modular models, 
or thru the top mounting panel of console models. 


GROUP “‘B” models include: 


CHASSIS 1WGR50 CHASSIS 6WGR55 
MODELS G901P MODEL G920AE 
GR90O1P1 G921P 
H901P, P11 G922ZM 
HR9O1P, P11 
HR9O2P, P11 CHASSIS 3WHR50 
HR9O3PN,PN11 MODELS H914P 
SR917M H915AE 
SR918P H916M 
CHASSIS 3WGR50 CHASSIS 3WHR52 
MODELS G914P, P11 MODELS H584W 
G915AE, AE11 H587W 
G916M, M11 HR587W 
CHASSIS 3WGR52 CHASSIS 6WHR55 
MODELS G584W1,W2 MODELS HR920AE 
G587W2, W3 HR921P 
GR587W1, W2 HR922M 
CHASSIS 3WGR54 CHASSIS 3WJR51 
MODEL G680W2 MODEL J584W,W1 


Model J584W is representative of those models which have 
be used in the following 


the above features, and will 


explanation. 


ESCUTCHEON REMOVAL — GROUP “B” 


Figure 37 illustrates the technique used: 


1. Remove all knobs (except AFC) from the control panel. 


2. Rotate tuning shaft so that the “flat” is vertical, and the 
cut-away portion is facing the headphone jack. 


‘ 


(TOP VIEW) 
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FIGURE 37 — ESCUTCHEON REMOVAL — GROUP “B” 


3. Referring to the top view in Figure 37, insert the short OUT FRONT CHASSIS REMOVAL 
end of a 1/8” (size may vary) “L” shaped Allen hex — GROUP “‘B” 
wrench between the shaft and the escutcheon. 

4. Position the short end of the wrench behind the escutcheon, Figure 38 identifies the location of certain components 
with the wrench against the step of the shaft. involved. While Model J584W is representative of the dis- 

" assembly procedure for the above models, there are some 

5. Moving wrench to left will apply pressure to the back of Minor variations that must be noted. These variations will be 
the escutcheon, causing the nearest stud and clip to denoted with the model number and variation shown in 
disengage. ( ). 

6. Remove wrench. 1. Remove escutcheon as explained above. 

7. Grasp loosened end of escutcheon and firmly pull escut- 2. Remove screws holding cabinet back and remove back 
cheon outward until all studs and clips are disengaged. (G584W1, H584W, J584W, W1 — Remove screws holding 


cabinet bottom, and remove bottom}. 
CAUTION — Refer to Figure 38. On some models the Stereo 


Indicator and Uniband Dial Scale lamps are 3. Unmount both the Speaker Jack Assembly Bracket and 
mounted in grommets on the chassis, while on the Antenna/Tape/Phono Connector Assembly Bracket 
_ other models these lamps (in grammets) are from the cabinet back. 


fitted into the escutcheon. 
4. Untie cable retainers. (Disconnect record changer and tape 
8. Escutcheon is now removed. unit cables when used.) 
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5. 


. Slide 


FM 
STEREO LAMP 


STUD 
CHASSIS MOUNTING SCREWS 


POINTER DIAL LAMP 


FIGURE 38 — OUT FRONT CHASSIS REMOVAL — GROUP “B” 


Remove one screw from bottom of cabinet under center 
of chassis (G584W1, H584W, J584wW, Wt — Four screws 
to remove bottom base, then two screws under chassis.) 
(G587W2, GR587W1, G680W2, H587W, HR587W — 
Also four screws under tape assembly.) 


Remove four screws from front of chassis. (G587W2, 
GR587W1, G680W2, H587W, HR587W — Tape unit 
is secured to radio chassis with a bracket. There are two 
additional screws to the left of the tape unit.) 


radio chassis (G680W, G587W2, GR587W1, 
G680W2, H587W, HR587W — Tape unit is mounted to 
radio chassis with a bracket), with attached brackets and 
cables, out thru front of cabinet. 


This completes chassis removal. 


When reinstalling chassis, be certain to reconnect cables, retie 
cable retainers, etc. 


ESCUTCHEON REMOVAL — GROUP “C” 


CHASSIS 6WGR56 CHASSIS 6WHR57 
MODEL GR684W MODELS H590W 
HR590W, W1 
CHASSIS 6WGR57 HR591W 
MODELS G590W 
GR590W CHASSIS 8WJR56 
GR591W MODELS JR684W, W1 


CHASSIS 6WHR56 CHASSIS 8WJR57 

MODELS HR684W, W1 MODELS J590W 
JR590W, W1 
JRS591W 


Models identified in Group “‘C’”’ have access provisions similar 
to those in Group “B” above, with the significant difference 
being in the method of escutcheon removal. 


Figure 39 illustrates the technique used: 


1. 


2. 


3. 


4. 


1. 


Remove all knobs (except Power, AFC and Matrix). 
Also remove the nut on the headphone jack. 


Group ‘‘C’’ models have three notches formed into the 
under side of the escutcheon (visible from the bottom). 


Insert screwdriver blade into these notches, between the 
escutcheon and the cabinet proper, being careful not to 
mar the surface. Force the escutcheon outward, causing 
it to disengage each stud. 


Remove the escutcheon. 


OUT FRONT CHASSIS REMOVAL 
— GROUP “C”’ 


Remove escutcheon as explained above. 


aoe ivedees 


seek 


+ 


eo 


2. Remove screws holding cabinet back, and remove back. 


3. Unmount both the Speaker Jack Assembly Bracket and 


the Antenna/Tape/Phone Connector Assembly Bracket 
from the cabinet back. 


4. Untie cable retainers. (Disconnect record changer and 
tape unit cables when used.) 


5. Remove three screws from bottom of cabinet under 
tuner chassis, then four screws under tape assembly. 
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NOTCHES 


FIGURE 39 — ESCUTCHEON REMOVAL — GROUP “C” 


6. Remove three screws from front of chassis. Tape unit is 
secured to radio chassis with a bracket. 


7. Slide radio chassis (Tape unit is mounted to radio chassis 


with a bracket), with attached brackets and cables, out 
thru front of cabinet. 


This completes chassis removal. 


When reinstalling chassis, be certain to reconnect cables, retie 
cable retainers, etc. 
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MODEL: SJ2597 
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ad | 1234] | 
| | S678 
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YEL | 
TV SPEAKER 
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TV AUDIO ania E21 | 
OUTPUT 
dee aa Be yt 
J20V.A.C. 
. Lon 
=o CS bd 
NI, 
(STEREO'AMP.) (TAPE UIT) 


MODEL: SJ2599 


NORMALLY 
NON- ENERGICSE 


ORN | | 


(G1 Ofap— 
ISI@in 
I={~fu 

Isinlots» 


LUG END 


YEL 


TV SPEAKER 


TV AUDIO 


OUTPUT F-l2ll 


BRN/ WHT i 
BRN/ WHT 


3MFO— 30VN.P. 
22-2945 


t——~<— 2 HORN 
~ (49-1166) 
BN 
1) 
10" SPEAKER 
BN 
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3W 
63-4832 
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Bn 
@ 
wer 
A (4a lee) 
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t——~<<—@ 8A 
3MFD- 30VN.P. 
22-2945 


@ INDICATES WHITE OR YELLOW VOICE COIL POLARITY 
IDENTIFICATION DOT ON SPEAKER. 


3MFO— Nai P. 


22-29 
5/ AN 49" “t1g6) 
3W 
63-4832 
10" SPEAKER 
(49-1275) 
BRN : 
BRN/WHT ie 


BRN/ WHT 


10" SPEAKER 
ger (49-1275) 
Bn 
@ 
SA HORN 
63-4832 (49-1166) 
Bn 


3MFD-30VN.P. ® 
22-2945 


@ INDICATES WHITE OR YELLOW VOICE COIL POLARITY 
IDENTIFICATION DOT ON SPEAKER. 


SPEAKER WIRING SCHEMATICS 


J1000W1 


@ 


49-1278 
2" TWEETER 
@ 


49-1277 
6 !/o"WOOFER 


5291- 


J2000W1 


A-3828 
SWITCH ASSEMBLY 


sie 


63-5996 
1I8Qh IW 


63-596] 
2.72 1W 


22-2945 
3yf 


@ 
49-126!1-02 49-1166-01 
8" WOOFER 31/2" HORN 
TWEETER 


ET 


A-3828 SWITCH ASSEMBLY 


J1000W2 


aa 
22-5053 
4 MFD 


3 
< 
p-4 
a) 


| 

| 

| 

| 

7) 
49-1249 | | yy 49-1251- 
6 1/2" WOOFER | | 3" TWEETER. 
| | 
| | 
| | 
| ] 
| a-31e5 = | 
| 5207. | 
Deg ees 
A-3828 
SWITCH ASSEMBLY JZ000W2 
63-10287 22-2945 63-596! ‘| 
iS, 5W ut 270 1W | 
f 
| | 

| 


g 49 - 1166-01 
49- 1261-02 31/2" HORN 
8*WOOFER  [QN TWEETER 


F-I171 CROSSOVER ASSEMBLY 


| 
| 
| 
! 
| 
] 
= 


aa ~ | 
| 22-2945 63-5961 | 
3yf 2.70 IW | 

| | 
[ 


95~-3237-0! 
3 mh 


F-11172 CROSSOVER ASSEMBLY 


@, 49-1166-0! 
3 1/2" HORN 
TWEETER 


@ INDICATES WHITE OR YELLOW VOICE COIL 
POLARITY IDENTIFICATION DOT ON SPEAKER. 
a 


DUAL DUAL 


— i STEREO INDICATOR LIGHT 


_ 
| Tot hy 
bal | \ ied ils £ > ey aap 
LEFT eal —_ fet te fo a tae, j 
in| x RIGHT LEFT a | 
| { "~X. TaPE a INDEX f 


WwW. TPUT OX 


ay 
| 


2 


TRANSISTORS ———__ LOUDNESS TREBLE 
| No. || PART No. DESCRIPTION terns 
-Qisoff i21-612 | EM.-R.F 5 SELECTOR DUAL BASS © 
SWITCH DIAL DIAL CONTROL 
a2 | 121-613 F.M. MIXER AND AND 
Q3 | FM. OSCILLATOR PILOT PILOT | BALANCE 
/a40! | TUNING Ein) LIGHT | CONTROL 
roast] 121-975 | PRE-AMPLIFIER : 
IClOl_ || 221-107 | A.M-R.F MIXER- LE 
1c201 | 221-108 | EM.-LF LIMITER | | | 
| 221-91 | STEREO DECODER Us = on eS 
| ae. CE oor ~ aa Eas) 


nN 
1 


TAPE INPUT eas 


FSOl,.25 AMP SLO-BLO FUSE 


” 
A.C. SWITCH 
FM. ANTENNA TERMINAL 
C103, AM. OSCILLATOR TRIMMER 
TIOI, A.M. OSCILLATOR TRANSFORMER (535 KHz) 
CIC, FM. R.F. TRIMMER (106 MHz) 
CIF, AM. ANTENNA TRIMMER (1420 KHz) 
CIA, FM. ANTENNA TRIMMER (106 MHz) 


FT L102, A.M. LE TRAP (455 KHz) 
NELSWS I 
RX \) T102,A.M. LF FILTER (455 KHz) 
\\ 
Wit | R302, PHASE LOCK LOOP ADJUST 


CTCoMMON I att 


pin ICIOI ; | 
“all | _ (RIGHT) © 
® TO PHONO 
Nel) 2) | : X WHT 


(LEFT) 


© ome) 
LI, FM. ANTENNA COIL (90 MHz) irri Era Ce (oO: ae Ny 
‘4 4 QD | O PIN ; 
B E INDEX . 0) 
Oe, a Cdl ogg PHONO MOTOR 
SOCKET 


| Qe © 
L101, A.M. ANTENNA Viz a MENS 
== 3 Ns) 


L2, F.M.-R.F COIL 7 am 

L3, TRAP COIL (10.7MHz) vs | \\ 
ee Cl4,1.7 TO IO PF F.M.OSCILLATOR TRIMMER + 
iE , Yo \_ \N 


\ T103, A.M. 1.F (455 KHz) oN TAPE POWER 


T201, F.M. 1.F (10.7 MHz) 
L4, F.M. OSCILLATOR COIL (87.5 MHz) 
T50!1, POWER TRANSFORMER 
L204,QUADRATURE DETECTOR AC. PLUG 
Sinisi L203,22 HH F.M. PHASE SHIFT CHOKE 


2 TURNS (CCW) R210, AFC REFERENCE ADJUST 


AROUND PULLEY 


START 


(). 1/2 TURN (CCW) 
AROUND PULLEY 


TUNING SHAFT ~ 


DIAL CORD DRIVE 3 TURNS CCW 


SHOWN IN FULL COUNTERCLOCKWISE POSITION 


CHASSIS 1WJR55 — CHASSIS LAYOUT 50 


|) t&$e GD] le Q3 


I21-613 I21-613 

Jade E=1.35V E=2.5V 
B=2.0V B=3.1V 

LIOl C=12.4V C=I1.6V 


QI 
121-612 
E=0.34V 
B=!1.06V 
C=124V 
PIN [VOLTS|PIN | VOLTS 
fa [ at [9 | 57 | 
, re [ar [io | 57_| 
4 [oo [iz] — | 
[6 [| 5.7 | 14 ][ 00 | 
| 7 { 59 | 15 | 465 | 
FM ANT fs { 59 [i6 | — | 
ANT 
GND oe YEL} tx501 
BLK Ds 50! 
a PILOT LIGHT 
Q45! GRA/ WH Ds 30! 
121-975 TIOrWHT STEREO 
E=6.2V —— INDICATOR 
B=5.6V oy 
C=3.1V 
BRN 
Ds 502 
PILOT LIGHT 
BLK 
RED 
REDS 1X50! 
BRN I20V AC 
VIO SWXI Al 
Q40! GRA RECORD CHANGER 
121-975 ORN RECORD CHANGER 
E=6.2V 
B=5.6V BRN I20V AC 
C=3.1V 


BLU/WHT SWXI! A3 


GRA TXSOI 


YEL RECORD CHANGER 
GRA/ WHT SWX! A2 
GRN/ BRN TXS5Ol 


2 - IWJR55 
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~£ Oo > Yui Fae wes 

bh S$. ere aE 
Zexz tb 2Z2rF 2 Fak 

2° oO o 
ez2 w eruwu © o Su 
use o how &€ Feo 


CHASSIS 1WJR55 — 
ot CHASSIS WIRING AND COMPONENTS VIEWED FROM FOIL SIDE 


OTEST POINTS 
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D 
EMRE : 
FM. MIX 1.C. 301! . H 
ele ole 121-613 STEREO DEC. K 
a :, ! LC. 201 221-9] L 
12.4V c8 2.2ke = RQ pees eM F.M. 1.F.- LIM. R304 M 
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195 @) rr @ 1.0 +=4 0.47 S 
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IF. 8.2K 


me |G) 
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ANTENNA a : ay 
F | PF CRIO! oe .047 AM AUD. 
| . 
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uk A.M. RE~ MIX." LF 
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: I GV 16V 
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AM ANTENNA 
(FRONT VIEW) AFC REF. (®) = 
as sre ® 


10.201 1.C.101 , 1.C.301 
= TOP VIEW TOP VIEW 
cass = Tlo2 L102,L203,L204 
A.M. IF FILTER TI0!, T103 T102 16 1 14 13 12 i 10 9 
= ~%5 6 . 

3ifo ol4 3ifo Cen) ol7 

2ifo (] ° 2 (ft in 8 
BA Ife o}6 io o olSAollg 
eae = ix “12 10 = 1 

{C301 WAVEFORMS INDEX MARK INDEX MARK 


PIN 2-COMPOSITE INPUT PINS 3 AND 1t- PIN 14-VOLTAGE CONTROLLED PIN 10-19 KHZ TEST POINT PINS 12 AND 13-FILTER- PINS 8 AND 9-FILTER- Pi, #9-(UPPER) LEFT OUTPUT 
L+R, L—R (1 KHZ LEFT ONLY), COMPOSITE AMPLIFIED OSCILLATOR ADJUSTMENT  2.7V P/P (10.0 MICROSEC.) PHASE DETECTOR AMPLITUDE DETECTOR 0.57V P/P (0.5 MILLISEC.) 
19 KHZ PILOT 10% L+R, L-R (1 KHZ LEFT ONLY), 3.5V P/P (5.0 MICROSEC.) 0.14V P/P (0.5 MILLISEC.) 0.47V P/P (0.5 MILLISEC.) P1, #8-(LOWER) RIGHT OUTPUT 
0.5V P/P (0.5 MILLISEC.) 19 KHZ PILOT 10% 0.05V P/P (0.5 MILLISEC.) 


1.4V P/P (0.5 MILLISEC.) 


CHASSIS 1WJR55 — SCHEMATIC 


F M. ANTENNA INPUT 


IST FM LF INPUT 

FM. 1.F OUTPUT 

FM DETECTOR OUTPUT 
A.M IF INPUT 

A.M RF INPUT 

I9KHz OSCILLATOR OUTPUT 
AFC/ METER REF 

AFC TEST POINT 


TO PRE-AMP. 
POINT "LP" 


| 
| 
| 
| 

| 
swxi-in | 


TO PRE-AMP. 
POINT "RP" 


FM Bt 
FM AUD.R 
FM AUD.L 


STR/MON. SW. 


RF B+ SUPPLY 
AM AUD. 
AM Bt 
TO RADIO Q 
GA) 
2A) 


iy +13.1V 
= SS 
GA) 
7A) 
GA) 
SWXI-IF 
AFC/MET 
no TO POWER 
os SUPPLY POINT 
*"y" 
D830! pee 
STR LAMP Crystento LAMP 
Pets FRONT AND REAR SECTIONS 
POSITION: VIEWED FROM FRONT OF KNOB 
= END OF SWITCHIN EXTREME 
|, PHONO OFF (SHOWN) COUNTERCLOCKWISE POSITION. 


3.F.M. | 
4.F.M.- STEREO /AFC 
5. TAPE 

DRAWING INSERT FOR | 
"WIRED IN" SWITCH 


$193¢l 


52 


-tdb 


+B) +040 Bh) eg lg, 5db 
2000PF ALL VOLTAGE GAINS AT a CONTROL SETTINGS 
j {KHz SIGNAL I6OHM 
Bt+18.4V OUTPUT 
040! 10.401 LOAD 


PRE-AMPLIFIER AMPLIFIER = 
121-975 221-77 
C406 R409 
0022 ' 22K 00 
R407 4l2 R c 7 
2.7K R408 ‘ R410(R) Ral (R) petber ue ene + CHASSIS IWJR 55 
ey. = CONTROL Bass || CONTROL = = c422 No. | ‘NO. DESCRIP TUES a DESCRIPTION _W0 AG. DESCRIPTION 
ae a | CONTROL B20 FM ANTENNA TRIMMER : aa 680 PFD DISC S00V 63-9921-34 | 27 OHM 
. l | = call tl cars FM ANTENNA TUNING 22-5862 .1 MFD MYLAR 100V 63-9921-82 | 2.7K OHM 
a | “Ol R44 re FM RF TRIMMER 22-7151-08 | 100 MFD ELECTROLYTIC 16V 63-9921 1 OHM 
7 | OOO ANCE “| tev = 22-7578 { | FM OSCILLATOR TUNING an 7151.07 | 47 MPD ELECTROLYTIC 16V Cle, Wee ee 
RED RIGHT | | i= CONTROL oak AM ANTENNA TRIMMER 22-3383 106 PFD DISC 500V 63-7734 62 OHM 5% 1/2/W 
| | = ne refiner co Bus | Sera ee eon 
: 63-9921-28 
BLK “ape ; | asi? 2.7K 22.2813 7 PF DISC Lae 22-7152-09 | 220 MFD ELECTROLYTIC 25V CR AGES 7-01) 2.2 CHIN 20% 1721 
4 | | ez. 22-7621-22 | 33 PF DISC 50V 22-4905 01 MFD DISC 500V FM ANTENNA COIL 
PRE-AMPLIFIER WHT 2 ake = 22-2729 .001 MFD DISC 25V 22-4905 G1 MFD DISC 500V FM RF. COIL 
(21-975 | [| 7 +18 22-2729 | 001 MFD DISC 25V i. TRAP COIL 10.7 MHz 
n4a6 | B+ 18.4V 22-2642 15 PF DISC 500V FM OSCILLATOR COIL 
| 22K 22-6225-26 | 2.2 PF DISC 500V 27435-0741 OF MED. Ses 1044 RF CHOKE 
6458, | l 1.45} 22-3177 390 PF DISC 500V 22-7151-11 | 476 MFD ELECTROLYTIC 16V 
| : AMPLIFIER poi en ee ay vat Bice cau 22-7151-04 |. 10 MFD ELECTROLYTIC 16V AM ANTENNA ASSEMBLY 
: ; TRAP COIL 455 KHz 
| | 221-77 22-5164 1.2 PF GIMMICK 500V 63-9921-83 | 4.7K OHM AM FILTER PRIMARY 
RaI0 (L} RaI2(L) 22-6344 7 PF DISC 500V 63-9921-80 | 2.2K OHM IN T102 AM FILTER SECONDARY 
{ BOK STEREO 22-7460 1.0 TO 7 PF FM OSCILLATOR CERAMIC 63-9921-62 | 390 OHM 
R408(L) 500K TREBLE HEADPHONE TRIMMER 63-9921-84 | 3.3K OHM IN 7201 10.7 MHz IF PRIMARY 
ues iseo, FY avo “ sass | soe ene Sa | Bom en eee 
— 5 21 30 OHM 3775 FM 27 2H COIL 
CONTROL C463 22-3080 .005 MFD DISC 25V 63-9921-80 | 2.2K OHM 20-3774 FM QUADRATURE DETECTOR 
C46 , 0469 22-7616-10 047 MFO Disc SOV 63. 9921-98 12K OHM 20-2033 10H RF CHOKE 
: , r 921-36 | 33 OHM 
if 5.0018 22-6225-26 | 2.2 PF DISC 500V 63-9921-64 | 470 OHM 103-4701 | AFC DIODE 
_ C462 race Lcaes = rae 22-7621-17 | 20 PF DISC SOV 63-8807 470 OHM 
ea 100K “—r680PF wage ae AKER 22-2729 001 MFD DISC 25V 63-9922-12 | 47K OHM 103-23.01 | GERMANIUM DIODE 
63-9922-12 | 47K OHM 
- ae L4V R469 ane 22-7013-22 0088 MED DISC SOV arene 63-9921-95 | 9.1K OHM 103-142-01 | SILICON DIODE 
. ; 63-8819 33 OHM 
: ee 25V 22-4819 2 PF TUBULAR 500V 63-9921-84 | 3.3K OHM 
$13.1V ae — i — 22-7615-06 | .01 MFD 50V 63-9921-78 | 1.8K OHM 
00 : 22 LEFT SPEAKER 22-7153-25 | 0.47 MFD ELECTROLYTIC 50V 
= Tey wi 16 OHM 22-7615-10 | .047 MFD DISC 50V 63-9921-90 | 5.6K OHM 
PNOTE: = 1.¢.401 & 1.0.45! 22-7101-06 22 aED LECTROLYTIC 16V 63-9921-72 | 1K OHM 
. 63-9921-72 | 1K OHM 
EITHER "WIRED IN" OR "PRINTED CIRCUIT" jee TOP VIEW 22-7152-03 | 4.7 MFD ELECTROLYTIC 25V 63-9921-60 | 330 OHM 
SWITCH TO BE USED. ork cae aan et 22-7615-08 | .01 MFD DISC 50V 63-9921-72 | 1K OHM 
R467 22-7613-20 | .0047 MFD DISC 50V 63-9921-90 | 5.6K OHM 221-91-01 | STEREO DECODER PHASE LOCK LOOP 
22-7614-26 | .015 MFD DISC 50V 63-9922-32 | 330K OHM (PREFERRED) 
SWITCH: | 
= : F : : C: PLIFIER 
POSITIONS CONNECTIONS PRINTED CIRCUIT SWITCH NOTES: epg 047 ME D DISC SOV 63-0921-46 82 nM 221-77 MONOLITHIC I.C. AUDIO AMPLIFI 
|. PHONO~ OFF (SHOWN) 1-7 (TERMINAL 2 IS.NOT ARROW INDICATES MOVEMENT OF WIPER CORRESPONDING . 22-7615-08 | .022 MFD DISC 50V 63-9921-96 | 10K OHM 221-77 MONOLITHIC 1.C. AUDIO AMPLIFIER 
2. A.M. I-6 INTERNALLY CONNECTED) TO CLOCKWISE ROTATION OF SHAFT. INDEX MARK 22-7615-08 | .022 MFD DISC 50V 63-9921-60 | 330 OHM 
FM. I-§ 22-7615-04 |. .0047 MFD DISC 50V 63-9921-90 | 5.6K OHM 100-658-01 | STEREO INDICATOR LIGHT 
eeuereonre | acinar er iehes Weants n Bea | mmamn Sai: | on 
5 TAPE 1-3 eta | 22-2703 220 PF DISC 500V 63-9921-94 | 8.2K OHM 
SWX! : 22-3748 001 MFD DISC 1000V 63-9922-28 | 220K OHM 
22-7615-04 | .0047 MFD DISC 50V 63-9922-36 | 470K OHM 


22-7615-04 | .0047 MFD DiSC 50V 63-10651-02| 2.5K OHM AFC REF, ADJUST CIRCUIT BOARD 


6 0 ’ o6 | POWER SUPPLY 22-7417-01 | 1 MFD NON-POLAR ELECTROLYTIC 50V 63-9922-12 | 47K OHM 
es . TRANSISTOR LEAD LAYOUTS 22-9827 | 22MFD DISC 12V. one | AM OSCILLATOR 7 ie 
laoeE F 04 | 22-3527 .22 MFD DISC 12V 13K OHM AM OSCILLATOR TRANSFORMER 
< AFC/REF | | LEAD END VIEWS 22-7406 .047 MFD NON-POLAR ELECTROLYTIC 63-9921-72 | 1K OHM AM IF FILTER 
ae le 35V 63-9922-16 | 68K OHM 95-3266 AM DETECTOR COIL 
loo 02 | OR 22-7493 560 PF DISC 500V 63-9921-92 | 6.8K OHM 
AFC ; 22-3527 .22 MFD DISC 12V 63-8832 6.8K OHM 95-3269 10.7 MHz IF 
| 22-7613-18 | .0033 MFD DISC 50V 63-9922-10 | 39K OHM 
22-7613-18 | .0033 MFD DISC 50V 63-9922-10 | 39K OHM 
| 7 | E ath 22-2729 001 MFD DISC 25V 63-9924-56 | 3.3 MEG OHM 
6 whe fy 22-2729 .001 MFD DISC 25V 63-9924-56 | 3.3 MEG OHM 
y v FLAT 22-7615-10 | .047 MFD DISC 50V 63-7754 180 OHM 1/2W 
: OPTIONAL 22-7615-10 | .047 MFD DISC 50V 63-7785 1000 OHM 1/2W 
4o0Cc aorcn our J 22-7151-08 | 100 MFD ELECTROLYTIC 16V 63-992144 | 68 OHM 
2 Q1,Q2,Q3,Q401,Q45! 22-7615-10 | .047 MFD DISC 50V 63-9924-56 | 3.3 MEG OHM CERAMIC FILTER 10.64 MHz (BLACK} 
.680 PFD DISC 500V 63-9921-92 | 6.8K OHM 
.1 MFD ELECTROLYTIC 50V 63-9922-06 | 27K OHM CERAMIC FILTER 10.67 MHz (BLUE) 
.1 MFD ELECTROLYTIC 50V 63-9921-82 | 2.7K OHM ‘oe ‘ Geni 
.0022 MFD DISC 50V 63-0653 100K DUAL LOUDNESS CONTROL CERAMIC FILTER 10.70 MHz 


.15 MFD 50V 
.0068 MFD DISC S0V 


CERAMIC FILTER 10.73 MHz (ORANGE) 


63-9922-04 | 22K OHM 


22-7614-24 | .01 MFD DISC 50V 
22-2939 680 PFD DISC 500V 63-10654 | SOOK BASS.CONTROL CERAMIC FILTER 10.76 MHz (WHITE) 
NOTES: 22-5862 1 MFD MYLAR 100V 
TL VOLT ie ES ANE DIC UNLESS OTHERWIE EPECIFIED 22-7151-08 | 100 MFD ELECTROLYTIC 16V 63-10655 | SOK TREBLE CONTROL 121-612 F.M. RLF. NLP.N. 
oe : 22-2939 680 PFD DISC 500V 63-1065 | SOOK BALANCE CONTROL 121-613 F.M. MIXER N.P.N. 
D.C.VOLTAGES SHOWN ARE MEASURED FROM CHASSIS, WITH 22-7151-07 | 47 MED ELECTROLYTIC 16V 63-9924-60 | 4.7 MEG OHM 121-613 F.M. OSCILLATOR N.P.N. 
NO SIGNAL INPUT, LOUDNESS CONTROL AT MINIMUM, LINE 
VOLTAGE 120 V.A.C. USING A HIGH IMPEDANCE V.T.V. M 22-3383 100 PFO DISC SOOV 63-9922-20 | 100K OHM 
ae sive 22-7613-14 | .0015 MED DISC 50V 63-9921-24 | 27 OHM 121-975 AUDIO PRE-AMP. N.P.N. 
ALL RESISTORS IN OHMS, 1/4WATT CARBON OR CARBON 22-6048 .22 MED MYLAR S0V 63-9921-82 | 2.7K OHM 
FILM, + 10% UNLESS OTHERWISE SPECIFIED 22-7152-09 | 220 MFD ELECTROLYTIC 25V 63-9921 1 OHM 121-975 AUDIO PRE-AMP. N.P.N. 
63-1757 220 OHM 1/2W 10% 


ALL CAPACITORS ARE IN MICROFARADS ¢ 10% UNLESS : 
OTHERWISE SPECIFIED, EXCEPT ELECTROLYTICS WHICH ARE 2100, 22-7615-10 | .047 MFD 50V 78-2252 STEREO HEADPHONE JACK 


22-2939 680 PF DISC 500V 63-9924-56 | 3.3 MEG OHM 
LF. FREQUENCY: A.M 455KHz 22-7153 1 MFD ELECTROLYTIC 50V 63-9922.06 | 27K OHM 43-519 PHONO A.C. 
10.7 MHz 22:7613-16 | .0022 MED DISC 50V 63-9921-82 | 2.7K OHM 43-1203 TAPE A.C. CABLE 
22-7548 .15 MED MYLAR 50V 63-9922-04 | 22K OHM 
TUNING RANGE: . fe 540-1600KHz 22-7613-22 | .0068 MFD DISC 50V 63-9924-60 | 4.7 MEG OHM 
M. 88~ 1O8MHz 22-7614-24 | .01 MFD DISC 50V 63-9922-20 | 100K OHM 


5% SUPPLY ely 


AM AUD. Ells ae TO POWER 
aes 


| 
| 
| 
| 
| 
: 5? | 
6 
a | 
FM B+ l40 Do | 
| re) °3 

| 26 52! | 
FM AUD.R Lo 51 | | 
ie! Ps | 

FM AUD.L v PHONO 
= INPUT | 
| 
| 
| 
| 
| 


| 7. 7 
6 6 
| z Tec Vos RED =F R 
|" o§ — 
| STR/MON. SW. zOA| |B oF a 
2 o2 | 
| so | |e! 
ee aes 
| +13.1V R 
TO PRE-AMP ‘TO PRE-AMP Satie 
| POINT "LP" POINT “RP INPUT 
| RF B+ SUPPLY L 


2 a INDICATES CHASSIS GROUND. 


AM B+ 


R313 > INDICATES % 20% TOLERANCE. 


180 
DS30! 
TO RADIO STEREO LAMP 


STEREO LAMP @ 


—P> invicates vourace. 


(@) INDICATES TEST POINTS. 


ARROWS ON CONTROLS INDICATE CLOCKWISE ROTATION ON 
ROTARY CONTROLS AND UPWARD MOVEMENT ON SLIDE 


CONTROLS. 


»RAWING INSERT FOR 


| = "PRINTED CIRCUIT" SWITCH 


eee 


‘fe VOLTAGES MEASURED IN THE F.M. STEREO POSITION. 
#% RIPPLE VOLTAGE MEASURED WITH NO SIGNAL INPUT. 
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| 


, OTEST POINTS 


! A F.M. ANTENNA INPUT 
D IST F.M.LE INPUT 


. G FM.1LF. OUTPUT 
i L203 _|0.7 MHz 


HFM. DETECTOR OUTPUT 
KAM. LE INPUT 
Se ae : Ps ‘3 LAM. RF INPUT 
RB STEREO DEC. AFC/METER REF, 
1.C.201 221-91-0] S$ AFC TEST POINT 
FM. [.F.- LIM. R304 


IK +0304 TT 
— 


c303 Ts eV © | SWXI-IL | 
oe SoPF § R482 | 
j | INPUT ¢ R48! 
C307 | iti eek | 
| Dye tan BOs 
= PHONO OF & RA32 TO PRE- AMP. | 
R307 38308 | INPUT Raa 2.2MEG vio» POINT*RP : 
its | qt | 
ir | TAPE 
PLAY m | 
Ae C3Hl rg 
047 | 7) | 
308 
R2i0  $R209 3300PF | 
GQ —~ BRN 
470K 27K ¢ ! ) st | 
= AUX. = z 
121-613 GRN = 
RO tree | 
| nd 100K | 
| FM B+ S 10 PRE-AMP. | 
dell | am POINT "LP". | 
FM METER | | 
pn | GRD BLK - 
FM AUD.R RED 
FM AUD.R 
(err ee | 
i, srencover.sv. |_| | 
STEREO DEF SW. : Sea SOA | 
| | 
Bt 
z eq | | 
ia aal | AM AUD. ™ BLU | 
eed werent ! 
aa Sawer em | 
; ee, Lom yer ame | Le | 
A.M. R.F-MIX.- LF © af | PF T | TO RF PC , Se 6) | 
221-107 cil = a = 3 = FM-AFC 
| SHON OM @ @ el 
Kee earn ‘ee H31V  +24.0V0. | 
WHT/BRN = on) 

L101 VEL y® STR.LAMP | es arta 
A.M ANTENNA 5% | 
(FRONT VIEW) l BRN apeeee | a ‘i @) (LAMP OFF) IPR 

| WHT/ BRN ~ AFC REFERENCE Ayt R505 | | 
tl : si | mu rms | | 
Rio4 eo oo Bi TC. 201 1¢. ll 1.301 Fi MOWAURAL STEREO] STEREOP-P | araer AN +24.0V.D.C. | 
- = ) | 13.0 ~—~C 3.0 [ to 
19581 4+ —TI02 L102, L203,L204 pet 3.2 y3.2 [oz i 
A.M. LF FILTER TIO1, T103 ee ee ee RS a Pa a STEREOEARE VEL 
c=, 2 ae ee ee | 5% Q30! | 
al. q st 22 Oe ae ee | STEREO STEREO | 
! 6 oj 26 f o.3 fT POSITIONS: LAMP LAMP SWITCH 
- 1 a | 1. PHONO- OFF (SHOWN) 121-975 | 
: M 2 22s as 2.A.M. FRONT AND REAR SECTIONS VIEWED FROM 
INDEX MARK ee ee ee 3.F.M. FRONT OF KNOB END OF SWITCH IN EXTREME 
prof 6 | 6 02 | 4.F.M.~ STEREO COUNTERCLOCKWISE POSITION | 
Puy) 2.75 [25 7T 15 4 5. TAPE 

ref 25 {25 | 15 | | 6. AUX. DRAWING INSERT FOR | 

Li3f 2.5 [25 [os | "WIRED IN" SWITCH 
raf ssf 3s [os L_ _] 

PIN 2-COMPOSITE INPUT PINS 3 AND 11- PIN 14-VOLTAGE CONTROLLED PIN 10-19 KHZ TEST POINT PINS 12 AND 13-FILTER- PINS 8 AND 9-FILTER- Pi, #9-(UPPER) LEFT OUTPUT 
L+R, L—-R (1 KHZ LEFT ONLY), COMPOSITE AMPLIFIED OSCILLATOR ADJUSTMENT 2.7V P/P (10.0 MICROSEC.) PHASE DETECTOR AMPLITUDE DETECTOR 0.57V P/P (0.5 MILLISEC.) 
19 KHZ PILOT 10% L+R, L-R (1 KHZ LEFT ONLY), 3.5V P/P (5.0 MICROSEC.) 0.14V P/P (0.5 MILLISEC.) 0.47V P/P (0.5 MILLISEC.) P1, #8-(LOWER) RIGHT OUTPUT 
0.5V P/P (0.5 MILLISEC.) 19 KHZ PILOT 10% 


0.05V P/P (0.5 MILLISEC.) 
1.4V P/P (0.5 MILLISEC.) 
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~3.30b 


~5.4db 6) “7.6¢b 6) -4.5¢d +52.6dd 6 —tdd 
ets MA NOL ance centage = comet 
0401 een? 
= PRE-AMPLIFIER ~ 


+13.1V 121- 433 


or 


55 


R421 
R409 ¢409 pty 
3.9K -O1P +>- 9.2V 
DESCRIPTION 
POIBNT"RP" R410 407 rand cals FM ANTENNA TRIGMER 220 OHM 10% 1/2W (SEE HEADPHONE 
10K 0068 50V 1 FM ANTENNA TUNING JACK ASS'Y} 
. -r+ 50V FM RF TRIMMER AOL MED ‘ i 
fe 2 Vi0 sYoRN TEL Ha RE TUNING | oon 47 MFD ELECTROLYTIC 10V 
BLK C413 470 MFO ELECTROLYTIC 16V 
R408(R) R4I1(R) R415 (R) AM ANTENNA TRIMMER 10 MFD ELECTROLYTIC 25V 
oe 100K t 2_RED/GRN 50K | 9 E|0-/0V poo ood egal die 122 ec : 
TREBLE WHT/GRN a 320K Ot O% 1/eW 
= CONTROL | Seay RED/ | AS CONTROL ge 45 PF DISC 6% 500V 120 OMMEX2W 
GRN 
RIGHT C4I7 aor re piceee 5.6 OHM 6% 1/40 
a: | eaorr S44 = oir bee a ison 
' C412 = 
| Raa s Call | | ite P RED] GIG exes wreue Q402 Q403 15 PF DISC 25% 600V auld tials 
RED ~ RIGHT 7 1] 250K U aa = 2.2 PF DISC +.25 PF S00V 2.2K OHM 5% 1/4W 
Y | = | | = Coat ROL SwiTeH sh is mayen DRIVER (| I21-977-01 390 PF DISC 500V 33 OHM 5% 1/4 SRAmenive ONeee 
TAPE = { CONTROL SHOWN OFF 121-1004 B PNP camcicas 470 OHM 8% T1418 SILICON DIODE 
R404 = RECORD | } | sw5 7 ‘ 1.2 PF GIMMICK 45% 500V “7K Ono 1M SILICON DIOOE 
7 PF DISC +.5 PF N1500 500V 
ae 330K Q 451 = | | | slwut ee = 110 PF TO 7 PP CERAMIC TRIMMER SAK OER ie mien we 
= PRE-AMPLIFIER WHT ® LEFT R4 6459 +13.1V +8V RIGHT CHANNEL OUTPUT an te Dine san 99d eae SILICON DIODE 
47K = ©) 59 ” adiegrie: watnnccga nese epee 
121-433 nad +24.0V.0C ayy reek Clee By 1.8K OHM 5% 1/4W Ne Uses POSNER 
201 MFD DISC 25V 5.6K OHM 5% Ce Ebara SA SIRAGON RECTINIER: 
| ion | 7200 2.2 PF DISC +.28 PF S00V 1K OMMOX T/4W zeee oon 
cass MTZBRN | 10K C457 | 172 pa ete FM ANTENNA COIL 
3 : WHT/YEL ate 
SEPP 4 | WHT/ORN | WHT/YEL C507 3 6800 PF DISC 50V 1K ‘OHMeR 140 FM OSCILLATOR € Cot 
C WHT/GRN 4 WHT/VIiO R411 (L) 3 | YEL/ 3 LEFT 47 - 1PF TO 7 PF AM OSCILLATOR 10K OHM 5% 1/4W 10 MICROHENRY CO} 
POIN T"Lp" C45! 2 100K GRN R415(L) iv = TRIMMER 330K OHM 5% 1/4W L RF CHOKE 
: oe (yr BLKS R40B(L) pass ASaaEL/GRN | 4 lye 50K R468 RA7I eROUnY DIMFDOISCBOV oe ie AM ANTENNA ASSEMBLY 
Oem anh ug i ervem sac See 
: = 047 MFD DISC 50V 
oe 600° E a ‘i CONTROL mayo \ ir/éak |S aes +7- 22 MED ELECTROLYTIC 16V 1K OHM 5% 1/4 A EILEEN Sete 
OK PF O.56V C456 : C464 22-7152.03 | 4.7 MFD ELECTROLYTIC 25V 6k OMMOX 4/44 Oo iee IE LECoMIA 
6454 1 -C4g6r C462 | iaw 10.7 MHz IF SECONDARY 
R451 C453 +7- et at 033 ie > 50V (- a Se 22.7613-20 | 4700 PF DISC SOV Rak OHM 6x 1/4W are 
= ¢ —-rt , 22-7614-26 | 015 MFD DISC 60V 27 WH, COIL 
270K brasq 47 1 de oI, 50V 22-7616-10 | .047 MED DISC 50V ZK ONMSX IAW. ete nena re 
=| ark He td C472 Dez MID DISC SOV 63-9922-12 | 47K OHM 5% 1/4W Sm Cee On oe 
aa ITHER "WIRED IN" OR = C467PF 470 picts A reghectpe SK OHM P.L.L. ADJUST 10.7 MHz C.F. 
PRINTED CIRCUIT” SWITCH i. 680 Ra6s 25V B01 MFO Dise 26 99 | 13K OHM 5% 1/40 
“TO BE USED. y = . 
001 MFD DISC 1000V 
4700 PF DISC 50V 
—— CC OO OO I OOOO TTT Ses ee Q452 = 0453 Q455 4700 PF DISC 50V ci fe 
| | PRE-DRIVER OUTPUT : d Sacer ney AMIC 
LAR 20% 50V 
PRINTED CIRCUIT SWITCH NOTES: | 121-433 pleieoe & 121-977-01 1 MFD MYLAR 20% 50V ar 
ARROW INDICATES MOVEMENT OF WIPER B\K] pnp G7 MED NP ELECTROLYTIC 38V 
CORRESPONDING TO CLOCKWISE ROTATION ( B E eb as pl ae le STEREO DECODER PHASE LOCK LOOP 
= S Wi ioe OF SHAFT. | rye = 22 MFD DISC 12V 47 OHM 6% 1/4W get Gonpen Melee bee 
| — 7 SWITCH CONTACTS HAVE BEEN ASSIGNED C pS lec ody (ALTERNATE) 
l7 7 | ALPHANUMERIC DESIGNATIONS TO ASSIST 0404, 0405. 0454,0455 ‘O01 FD Disc eV 270K OHM 5% 1/4 
| boy vos| SERVICE TECHNICIANS IN CIRCUIT TRACING. 7 ; : ' 222729 | | £01 MPD DURE 28V OTAESCREESS 
F manmacapnanocconee , 3 \ Cc Vv : ; 
= Sa , POWER SUPPL ° 22-7615-10 | .047 MFD DISC 50V 
| FM B+ ORN 4-0E Fo | POSITIONS CONNECTIONS cobain Bipedessfogep bli Stato 2.7K OHM 5% 1/4 shia 
areal }30 O3 | PHONO— OFF (SHOWN) 1-7 , ela 60K OHM LOUDNESS CONTROL DUAL ee cee SACK (SEE HEADPHONE 
| FMMETER _GRN/YEL J20 02 | ae ice | TRANSISTOR LEAD LAYOUTS 222500" | 620 PF DISC SOOV 10K OHM SX 1/4 Pee F 
Pome ROR 
| 4.F. M. STEREO 1-4 LEAD END VIEWS TRO cL ECHRGLVTIC GOV 100K OHM BASS CONTROL DUAL CIRCUIT BOARD AUDIO AND 
5. TAPE I- 3 680 PF DISC 500V 100K 0 ER SUPPLY 
K OHM 5% 1/4 
a area re 2 3 8 ‘b068 MFD DISC 20V. See ay BAND SWITCH 
| ¥ oo | G2 B : F 21 MED DISC 20% éov 50K OHM TREBLE CONTROL DUAL 
5 D Gl E : 250K BALANCE CONTROL 
a ie Pa -¥- : <y S23 MED MYLAR 100V 1.5 MEG OKM 10% 1/44 SWITCH ASS’Y,) 
STEREO DEF. SW Poh Do 3) o<— pot on TOP FLAT eee ta? bate 3.3K OHM 6% 1/4W HI CUT SWITCH 
A 03 | 404—-5 OF DEVICE = Me OPTIONAL 001 MFD DISC 220% 500V 47 OHM5% 1/4 
WHT/GRA 1 MFD ELECTROLYTIC S0V 47K OHM 5% 1/4 
02 | ai | icant 680 PF DISC S00v Ema ie CERAMIC FILTER, 10.64 MHz (BLACK) 
oO! | R482 330PF 62 crt iar Naas CERAMIC FILTER, 10.67 MHz {SLUE) 
= 2.2MEG <¢ R48] GI 39 PF DISC +5% 600V , 
. : : WHT OL R4g Ql Q2 ,Q401,0402, 0403, Q451,Q452,0453 une oe CERAMIC FILTER, 10.70 MHz (RED) 
+I3.1VWHT/RED 0 (PHONO = 22-7152-11 | 470 ; 
: i MFD ELECTROLYTIC 25V 1.0 OHM 5% 1/2 
| a rer a Sov vo a a! | 228665 | 330 PF DISC SOOV pedestal i CERAMIC FILTER, 10.73 MHz (ORANGE) 
| < O OF ? NOTES: 22:7818-10 | 047 MFO Disc 50V SCRA OO ee CERAMIC FILTER, 10.76 MHz (WHITE) 
=o A Bos =—— C424 | ALL VOLTAGES ARE D.C.UNLESS OTHERWISE SPECIFIED. Say. | acoouen: 39K OHM 8% 1/4W Ql M RF FIELD EFFECT TRANSISTOR 
: BRN 330PF t13.1V +24.0V.D.C. D.C.VOLTAGES SHOWN ARE MEASURED FROW CHASSIS, WITH 1 MFD ELECTROLYTIC 50V sa ee men en a2 MIXER TRANSISTOR 
2 O21 Rast OL R432 3 R431 NO SIGNAL INPUT, LOUDNESS CONTROL AT MINIMUM, LINE 680 PF DISC 500V 270K OHM 5% 1/4W “ FM OSCILLATOR TRANSISTOR 
| I ce lOOKS = oor] ace | VOLTAGE 120 V.A.C.USING A HIGH IMPEDANCE V.T.V.M. 27 MED MYLAR Gov Z2nK Ont 1H aes as 
N > 
| "haces mi tt R313 ALL RESISTORS IN OHMS, {/4 WATT CARBON OR CARBON 91 MED O18C 20% SOV 27K OHM 5% 1/4W san bak AMM TFET CAMRMEIOA 
caus a rR» Pale = 240 | FILM, £ 10% UNLESS OTHERWISE SPECIFIED. 91 MFD DISC 20% SOV 2.7K OHM 5% /4W ends enon ecren 
| ToPRE-AME. TOPRE-AMP. GREYS 930! ew SEE Eee cs eat Ane 220% Soren vise 208 ov Soe Ren OUTPUT TRANSISTOR 
FM-AFC POINT"LP” POINT" RP" TAPE STEREO | A Pere once my ogee re IOC" 1 MFD ELECTROLYTIC 50V j 105 PNP OUTPUT TRANSISTOR 
| TO RF PC BOARD SHOWN ON * er PLAY LAMP RP ROERCY SMe T Mab ELECTROLYTIC Gas 1.5 MEG OM 10% 1/408 0451 PRE-AMPLIFIER TRANSISTOR 
SWr2 mi |2 SWITCH 39 PF DISC 28% G00V ppt 0452 PRE-DRIVER TRANSISTOR 
METERAFC REF. [— 1 TuNING/E , . 220 MFD ELECTROLYTIC 10V pd oe 0453 DRIVER TRANSISTOR 
09 G : A.M. 54071600KH2 
= ae TUNING RANGE 47K OHM 5% 1/4W 
= 2 9 ae j 454 NPN OUTPUT TRANSISTOR 
BRN METER R505 FM 88-108MHz 047 MFO MYLAR 100 4.7K OH 
KEG Beh L ees Q if = i20 OW Ar 470 MFD ELECTROLYTIC 25 a saa Hed Aa O455 PNP OUTPUT TRANSISTOR 
| _ + 24.0 V.D.C. | —T- INDICATES CHASSIS GROUND. 100 PF DISC S0OV pied fey lok 
270 OHM 6% 1/2W 
= 15 OHM 5% 1/2W 
| | 01 MFD DISC S00V 4.0 OHM 5% 1/2W 


TO RF PC BOARD 


STEREO LAMP 


5195B1 


eee eee ee eee OO Oe ee oe 


STEREO 5% 
LAMP 


DRAWING INSERT FOR 
"PRINTED CIRCUIT SWITCH | 


—P> iwoicares vortace. 


CONTROLS. 


(a) INDICATES TEST POINTS. 


P INDICATES * 20% TOLERANCE. 


ARROWS ON CONTROLS INDICATE CLOCKWISE ROTATION ON 
ROTARY CONTROLS AND UPWARD MOVEMENT OW SLIDE 


121-976-0! I$ INSULATED FROM CHASSIS. OUTPUT 
TRANSISTORS (IN EACH CHANNEL SHALL BE A PAIR 


121-976-081 & 121-977-O1. 


3% VOLTAGES MEASURED IN THE F.M. STEREO POSITION. 
4% RIPPLE VOLTAGE MEASURED WITH NO SIGNAL INPUT 


PHONO POSITION. 


¥ 
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01 MFD DISC S00V 


12K OHM 5% 1/4W 


| 


| 
! AN 
| | \\ 


TRANSISTORS O[ TEST POINTS i — 
| A | EM. ANTENNA INPUT| DIAL CORD DRIVE 
|D PEM. LE INPUT | | SHOWN IN FULL CLOCKWISE POSITION 
EM. MIXER |G TEM. 1. OUTPUT | aS 
[ FM. OSCILLATOR 'H TM. DETECTOR | a DIAL STRINGING FOR GEARED TUNING CAPACITOR 
cL AM. RE INPUT L204, FM. 27yH COIL "”OBWRSOSSS~S~S 
PRE-AMPLIFIER | M | l9KHz OSCILLATOR OUTPUT L203, F.M. QUAD. DETECTOR COIL (10.7 MHz) , R 
PRE-DRIVER | IC201, FM.-LF, LIMITER DETECTOR Wis w 
R302, P.L.L. OSCILLATOR FREQUENCY ADJUST TIO3. A.M. DETECTOR COIL 
Q405 | L4, FM. OSCILLATOR COIL (87.5 MHz) ‘ 
|Q451 PRESSE res T201, FM.-LF, TRANSFORMER )' a, 
Q452 PRE-DRIVER | 
roass SEIVER | Cl4, FM. OSCILLATOR TRIMMER (108.6 MHz) | 
aes | L3, TRAP COIL (10.7 MHz) rm), 10) ee { as 
R211, AFC REFERENCE ADJUST L2, FM-R.F. COIL 6) oy) D) 
| Q455 | - ps ft tf LIOI, A.M. ANTENNA S = SG) 
IciOl FS neers eo rae metre ee 0 @) oes @'¥o4+ aah ll NON-GEARED CAPACITOR 22-7578 USED ON CHASSIS 3WJR50Z “wise 
2 ‘ o> PIN ° . ASSIS 3 
IC201 ICIOI,A.M.-R.F. MIXER W 3 INDEX] °€),\/sqec3 GEARED CAPACITOR 22-7545 USED ON CHASISS 3WJR5O TUNING SHAFT 2 1/2 TURNS (CW) —“ starr 
T102, A.M.-I.F FILTER 2 O S| QUERY B) poco —LI, FM. ANTENNA COIL 1/2 TURN (CW) 
C301 »A.M.—I.F. ING INDEX| To ge Aloo wl Cla: EM. ANTENNA TRIMMER (106 MHz) AROUND PULLE*Y 
L102,TRAP COIL (455 KHz) ae SS ——— } CIF, A.M.-R.F. TRIMMER (1400 KHz) 
oe ©, 2 Bet BLY] CIC, FM.-RF. TRIMMER (106 MHz) 
ie eer en, | PPE -C103, A.M. OSCILLATOR TRIMMER (1630 KHz) 
oeA—TIOI, A.M. OSCILLATOR TRANSFORMER (535 KHz) 
120 V A.C. FOR TAPE : 


| 
34 
5 
* 6 @ 0) — 2 LEFT (WHITE) . 
i |e Oa ise. oA) | a” | evn INPUT )) 
XS 


NOS RIGHT (RED) 


TO PHONO MOTOR A.C. SPEAKER cer 3 5 


OUTPUT. E~\Q453 al > | —= | 
RIGHTS ak Jc a oo! TO F.M. ANTENNA } AUX INPUT TAPE RECORD iN 


f 


TERMINALS 
Q404 é 
FX502,1.25 AMP REGULAR FUSE——| 404 0408-Gas5~ 9454 SIO LZ OOOO | aii iary/ TAPE DIAL CORD DRIVE 
FX501,0.375 AMP SLOW BLOW FUSE oe Gye — A AUXILIARY / TAPE ro @ol. RECORD Eeenee ‘ SHOWN IN FULL CLOCKWISE POSITION 
eS = — = 3 DJ 
/ E © ' \ ‘\ 
, aq )c , @> aC yc ot aL ee IN (LEFT) DIAL STRINGING FOR DIRECT DRIVE 
Q403 a@ Jc Q452 Q40! @> oY XT GND a , 3WJR50Z 
| Q402 Tape RECORD | VW NX lO [Mj HEAD ee 
lif} TERMINALS Ze Se 
BCE BCE BCE BCE WS — it _ 
Q454 0455 0405 0404 a aN ion SN 
cr N TAPE IN (RIGHT) . sees: 
| , METER LIGHT \ ao 
3 = 1 fh © sae a ee fit = [-— | 
* INSULATOR MICA- HEAT SINK Ee ELae : ey eA nee Sa, as a | fe ; \ 
TRANSISTOR = 14) ae ; : mel Sey = ) 
% TINNERMAN pi r aaa —. =" Sgn ’ 
INSULATOR BUSHING SNES Me! SPEAKER SWITCH (TOP) | | | | f T TANG RETER AS 
SCREW , 
AFC SWITCH (BoTTOM) LIGHT LIGHT CONTROL LIGHT TUNING ol ee se 
BALANCE BASS —_ LOUDNESS FUNCTION = NF 
cane ae CONTROL CONTROL CONTROL SELECTOR SS 
A.C. ON-OFF SWITCH 
TRANSISTOR MOUNTING VIEW FINISH 
TUNING SHAFT 21/2 TURNS (CW) qe 


‘ 4 TURNS CLOCKWISE AROUND PULLEY 
START 


1/2 TURN (CW) 
i AROUND PULLEY 


CHASSIS 3WJR50, 50Z — CHASSIS LAYOUT . 56 


r 
> 5 
z TO SS 120V TO 
Ps SPEAKER b AC TAPE AC POWER 
i = SWITCH wiz DECK SWITCH 
LIOl Wy Sk oOo @| 5 
~ KE Fr w rs) 0 9 
| ES aos x se | ti] os - 
S - 2 os 2 —| olxi| | —]& 
z°p £5 wt fi 2 Slo o| «tial ai oo 
ef o =o woo 2 & 0) re) ee) OO) 
Og. Se a ae RIEL) o x1 wiGloal ele = c 
+ Ww 5 e > woa>aZzwt =I S|] o| 2 of Slelol ol o = = 
a=¢ of eqazgz® id ET Ee] xlx;Fl Fl S S ~ 
Ss st + 2 Ye ssaeczte x| zl al a al * 4) 2l a4 2 > 
qq om + Ouwiuw ow lL Ay S| wy we Wi} = OfO} a) 7 ms 
on ¢ N ow Ff MN i = = . oe 
Q! Q2 Q3 | 
STR. 455 
121-953 121-613 121-613 LAMP ae i 
$=2.0V E=1.35V E=2.5V AFC AFC REF 
D=ILOV B=2.0V B=3.1V = E#97V 
Gl=2.0V C=12.4V C=ll.6V oe B=9.2V 
G2=4.6V ~ C=OV 
= Q453 
: 121-1004 
E0V ORN | PHONO 
B=0.63V SOCKET 
a C=9.2V YEL 
Q454 
l2I-976~ 01 Q405 
3 e 
B=I0.2V 120V AC 121-977-Ol 
Cz=24V Eee oy 
| FM. B+ Q30I C=OV 
2 121-975 
E=/2.4V 
3 GRD. BLK B=I3.1V Q404 
4 FM. AUD. (R) oan | 31:4 | ; » 121-976-01 
ae : : le, | Kee } <) Nf E=97V 
e 5 F.M. AUD. (L) DSx50! if @\ 1% Poe: : . ~ en ts 7 ys B=10.2V 
5212.4 121-1004 
E=OV 
ea: B = 0.63V 
| +IZ.NV C2#9.2V 
2 Bt TO PHONO 
3 GRD. aa Pieper 
: A.M. AUD. Soro 
B =0.70V 
FROM TAPE 
6 AM. B+ INPUT C#4.0V 
Q452 
Q45Il [21-433 
é 121-433 E=0.10V 
NRO” E=7.6V B=0.70V 
B =0.56V C=4.0V 
C =13.1V 
3WJR52—RF > 
z “naos ihe) al x “Rais R) Rate 
5197-1 620 D2 z Elo als} 250K 
© zlel \3 ay ve 
: ‘ 3WJR50 
wey TO R408 (L) R415 (L) R411(L) 
en ae) a a LOUDNESS TREBLE BASS 5195 622B2 
TO AUX. TO BRACKET _TO 50K 50K lOOK 665 
INPUT PHONO TAPE 
BRACKET INPUT RECORD 
(ON CABINET 
BACK) 
CHASSIS 3WJR50, 50Z — CHASSIS WIRING AND COMPONENTS CHASSIS 3WJR50, 50Z — CHASSIS WIRING AND COMPONENTS 


57 VIEWED FROM FOIL SIDE — RF/!F/MPX VIEWED FROM FOIL SIDE — AUDIO AND POWER SUPPLY 


Ql 
FM. R.F 
(121-612) 


25% 


A.M. CONV. 
(121-735) 


Q2 
FM. CONV 
(121-613) 


Qo! 


R107 


C 


Q20! Q202 Q203 
A.M-FM IST IF AM-FM 2NDIF FM. 3RD |.F 
(121-614) (121-950) (121-950) 
c2ii 
1207 10.7MH 
os EE : 
MHz 670 . 6) (H+) 
T201 10,7MHz ie cps LPF y R210 
L206 me —A7205 10.7MHz T a= 
t eae L208 aL209f 27 
Ny : 
™1¢220 
47 
25v 
oe ‘os 
eee 15% 
(1) 
C205 R204 
047 3.3K 
=, +12.8V 


SW2 
FM AFC SWITCH 


WHT/RED 


(ST SECTION 
REAR 


470KP 
RIGHT CHANNEL 


LEFT CHANNEL 


pe es 
4 C107 
# C35 
L101 CIF C16 T fa7002,25PF *6yp-P SVT a7 
A.M, ANTENNA = ie +12 8V 
&3 ' C313 
(FRONT VIEW) 6308 R303 oe R306 $R307 .047 
Ci ; a3 c30 = 56K 35.6K 
| =z 2200PF +5% 5% 
Za @ ® a 120 15% | ———__ | Roos 
YoU i e 
O © = = (ul) C310 c3il C312 
TION .F TERMINATION 1.C.~ 301 089 J 0033 J s7orr 
(BOTTOM VIEW) SEE LEGEND 2210 7s-Ol 
cso L22t"79 p30! oa. 
C303 IW ; 
001 47 MFD 25v gi ir) 24v B+ 
123 POSITION] a AC SWITCH Rt MAEVE yl ®) el ga Fo. 
[os]: SHOWN) oa #L2VP-P oo ee ere R304 
ines 2K C316 500.3 MUTE CONTROL es 
6 5 4 ze 39PF 1/2W 
‘MX COILS | 2-3 | e = 
(BOTTOM VIEW) fi ara 4 Oo C305 1.6306 
Te-3 | 6304 | | ISPF 77.0033 5 SEE LEGEND 
2200 @) T301 =.0039 
PF oes 19KHz 
ails INPUT COIL 
5210C1 #1.4VP-P 
12.8V B+ 


PIN 3 
COMPOSITE L&R, L-R (1KHZ 
LEFT ONLY) 19 KHZ PILOT 10% 
1V P/P 


PIN 2 
19 KHZ (WITH L 
ONLY) 200 MV P/P 


IC301 WAVEFORMS 


PIN 1 PIN 10 
19 KHZ 38KHZ PULSES 
1.2V P/P 8OMV P/P 


38 KHZ TANK END 
"38 KHZ 
13V P/P 


PIN 13 PIN 12 (UPPER) RIGHT OUTPUT 
38 KHZ PIN 11 (LOWER) LEFT OUTPUT 
1.4V P/P (L INPUT ONLY) 1 V P/P 


-ldd 


40d G) 
750PF ALL VOLTAGE GAINS AT MAX CONTROL SETTINGS 
Q401 Q402 
PRE-AMPLIFIER PRE- DRIVER 
ies (121-433) (121-433) 
c4to 
0047 SMEG 
‘ C406 C4i2 
001 408 y 
R409 
SY @ t ee «0022 Sov ‘@ 
6 
ia 47.0V R408(R) marek 
150K \2w E R407 7!00K R412(R) E 
404 3.3K | LOUDNESS alll 50K C416 
C402 | +a- 1/2w | CONTROL 500K | l TREBLE | 
Ls oak pace ! ONTROL  680PF 
conTroL | 
50V 22 aan | | +a 
R405 01 
27k 220K l | i 
: mel OC J 
© R424 nIvEE nes 
« 330KP Q45) | SOK Q452 
PRE~AMPLIFIER pie | ) geonTaGL PRE~ DRIVER 
3 => 
Bs ae dl iit, 
C460 
ed 0047 | | 
c C456 C462 
. R459 C458 
ee ee nn ee 
R408(L 
ROR VW E caus R457 100K | et R412(L) ia NS 
C452 +9- 7 R4I0(L) TREBLE C466 
047 500K CONTROL 
. i BASS 680PF 
50V CONTROL C46! 
R455 C457 Ol 
22 R46! 
27k i] 220k 
=i = = 
= = = 
te 
tad 
~=d 


CHASSIS 3WJR51 — SCHEMATIC 


14 


13 


1.C- 301 
TOP VIEW 


12 


10 9 


ei 
50 


+8V 
a " 


V 


aH 


Q403 


DRIVER 


(121-1004) 


Q453 
DRIVER 


(121-1004) 


~30b—{ G yt—— + 40.50, C \<—_—_——_——__________.- lap 


BAOUTPUT 
LOAD 


+24V 


0454 oe 


OUTPUT 
e(l2I-976-01) sos 


- 


C472 |wHT 
470 , 
25v 


Q455 
OUTPUT 
(121-977-01) 


12K 


OTEST POINTS 


- 

A FM.ANTENNA INPUT | 

D ISTFM.IF INPUT | 

G 3RD FM. OUTPUT | 

H FM. DETECTOR OUTPUT l 
lee 


HtRATIO DETECTOR PRIMARY JUNING 
L AMRF & LF INPUT 

M I9KHz A.C. GAIN 

MI I9KHz D.C GAIN 


RIGHT 


LEFT 
SPEAKER SPEAKER 


5210¢c1 


Sy Ee Ge 


TRANSISTOR LEAD LAYOUTS 


COLOR DOT 


QI, Q2, QIO!, @201, 9202, Q203 


vie 
wy, 


LEAD END VIEWS 
OR 
~~ 8 
E C 


FLAT 


OPTIONAL NOTES. 


= 
ALL VOLTAGES ARE OC UNLESS OTHERWISE SPECIFIED 


OC VOLTAGES SHOWN ARE BEASUREO FROM CHASSIS, WITH 
NC SIGNAL INPUT LOUVONESS COMTROL AT MINIMUM LINE 
VOLTAGE I20V AC USING A NIGH IMPEDANCE V.T.V, im. 


Q401, Q402,Q403, Q451 ,Q452 


TRANSISTOR BASING 


Q404 ,Q405,0454,0455 


ALL RESISTORS IN OHMS 1/4 WATT CARBON OR CARBON 
FILM 10% UNLESS OTHERWISE SPECIFIED. 


Q453 
ALE CAPACITORS ARE IR WICROFARADS 210% UNLESS 
OTNERWISE SPECIFIED 


1 F FREQUENCY: A 455002 
F @ 0 7MHz 


TUMING RANGE AM 540 1600KK2 
Fw 68. 106 MHz 


IRDICATES CHASSIS GROUND. 


P imOICATES t20% TOLERANCE 


—P> worcares vourace, 

© IOICATES TEST POINTS. 
ARROWS ON CONTROLS INDICATE CLOCKWISE ROTATION. 
121-976 (5 INSULATED FROM CHASSIS, OUTPUT 
TRANSISTORS IN EACH CHANNEL SHALL BE A PAIR 
121-976 B& I2t-977 


HVOLTAGES MEASURED IM THE F.M. STEREO POSITION. 
4% RIPPLE VOLTAGE MEASURED WITH NO SIGNAL INPUT. 


58 


STEREO 
HEADPHONE 
JACK 


SPEAKER JACKS 
8 OHMS 


= 


ta 


QI Q2 Q20) QIOl Q202 Q2035 


121-612 121-613 21-614 121-735 i2!1-950 121-950 
E=0.4V Eei.lVv E=1.23V -  ESL3V B=2.22V E=1.44V 
B= 1.06V B=I.6V B=2.11V B=2.0V B=2.97V swx! -B=2.17V 
C=12.5V C=12.4V C=11.08V C=12.5V C=10.43V 3A  C#9.06V 


0033 WITH 221-79-01 CHASSIS 3WJR5! 
OR |0039 WITH 221-79 a ee [once 
F.M. C1A F.M, DETECTOR TRIMMER | c462 | 22-7153 | 1 MFD ELECTROLYTIC Sov R451 =| 63-9922-68 | 8.2 MEG OHM 5% LALT. 63-7950 1/2W 10%) 
ANTENNA F.M. DETECTOR TUNING } cse3 =| 22.2939 «=|: G80 PF DISC GOOV 63-1876 | 150K OHM 1/20 
F.M. OSCILLATOR TUNING 63-9922.06 | 27K OHM 6% (ALT, 63-7845 1/2W 10%) 
A.M. ANTENNA TRIMMER 33K OHM 6% {ALT. 63-7848 1/2 10%) 
JORN SWXI AM. ANTENNA TUNING 22-7143 | 1 MFD ELECTROLYTIC SOV 3.3K OHM 1/2 
A.M, OSCILLATOR TUNING 22.2638 | 680 PF DISC 500V 22K OHM 6% (ALT. 63-7841 1/2W 10%) 
F iOA AM. OSCILLATOR TRIMMER 22-2703 | 220 PF DISC S00V 220K OHM 5X (ALT. 63-7863 1/214 10%) 
WHI F.M. ANTENNA TRIMMER 22-7150-09 | 220 MFD ELECTROLYTIC 10V 1.5 MEG OHM 10% (ALT, 63-7918 1/241 10%) 
ANT F.M. ANTENNA TUNING 22-7152-11 | 470 MFD ELECTROLYTIC 28V 3.3K OHM 5% (ALT, 63-7808 1/2W 10%) 
22.2481 PF DISC £0.5% 500 22-6447-01 | .047 MFD MYLAR tOOV 68 OHM 6% {ALT. 63-7736 1/21 10%) 
22.2729 ~—| 001 MFD DISC 25V 47K OHM 5% (ALT. 63-7954 1/26 5%) 
22-2481 | 8 PF DISC t0.8% S00V 224617 | 01 MFO DISC S00V 4.3% OMM S% (ALT. 63-7813 1/2W 5%) 
22.3675 ‘| 10 PF DISC ¢§% 600V 01 MFO DISC 500V 8.2K OHM 6% (ALT. 63-7824 1/21¥ 10%) 
22-7675-06 | .01 MFO DISC 50V € 220 OHM 1/2W 5% (ALT, 63-7767 1/2W 10%) 
22-3641 =| 3.3 PF GIMMICK #5% 500V Li 270 OHM 1/2 5% (ALT, 63-7761 V/2W 10%) 
22-7627-17 | 20 PF DISC 26% SOV 47 MFD ELECTROLYTIC 10V 15 OHM 2/2 5% (ALT. 63-7707 1/2W 6%) 
| 21-|004 22.6879 | 3.3 PF DISC £.25 PF 25V 047 MED MYLAR 100V 1 OHM 1/20 
22-2729 001 MFO DISC 25V BMF D! Ys 12K OHM 5% (ALT. 63-7831 1/200 10%) 
wy 22-5878 5.5 PF DISC £0.5 PF 25V 3 
SN E. 3 0.0 V 22-7615-10 | .047 MFD Disc s0V : : ; 
SS 1.7 TO 10 PF CERAMIC TRIMMER 380 OHM 5% IALT. 63-7768 1/2W 10%) 
Ss Bz060V 0047 MFD DISC 60V 4.7K OHM 
SS 6 PF DISC £0,5% 500V 470 OHM 5% (ALT, 63-7772 1/20" 20%) 
SS C=94V 17 PF DISC 45% BOOV 1.8K OHM 5% [ALT 63-7796 1/2W 30%) HEE 
SS —(2.8V 047 MED DISC 50V 4.8K OHM 5% (ALT. 63-10189-78 1/4 10%) ; 
SS 200 PF DISC BOOV 12K OHM 6% (ALT. 63-7839 3/2W 10%) FM ANTENNA COIL 
470K OHM 6% (ALT. 63-7898 1/20 10%) FM RE COIL 
22.7635-19 | .047 MFD DISC 50¥ 33 OHM TRAP COIL 10.7 MHz 
WHIT 22-7616-06 | .01 MFD DISC B0V 470K OHM 6% (ALT. 63-7898 1/2W 20%} FM OSCILLATOR COIL 
22-6972 | 300 PF 5% POLYSTVRENE 125V 
22-7615-10 | 047 MFO OISC SOV 15K OKM 6% (ALT. 63-7834 1/20 10%} AM ANTENNA ASSEMBLY 
22.4819 = | 2 PF 684700 +.25 PF S00V 82K OWM 1/2 FERRITE CORE SLEEVE 
md BLAC 22-7616-10 | 047 MFD DISC 50V 10K OHM S% (ALT 63-7827 1/2W 10%) AM OSCILLATOR TRANS, PRI. 
°o 1K OHM 5% (ALT, 63-7786 1/2W 10%) INT101 | AN OSCILLATOR TRANS. SEC. 
= GRAY 22-5660 ‘| 2.7 PF DISC t.25 PF Soov 2.2K OHM 1/2 
a | 22-5483 =| 0015 MFD DISC S00v 470 OHM 8% (ALT. 63-7771 1/26 10%) INT201 | 1ST IF TRANSFORMER 10,7 MHz PRI. 
22-5487 47 MED DISC 3V 470 OHM 1/2W IN T201 1ST tF TRANSFORMER 10.7 MHz SEC, 
YELLO@ 22.6481 | 580 PF DISC GOO INT202 | 1ST ¢F AM 455 KHz PRI. 
, 22-7675-10 | 047 MFD DISC S0V 680 OHM 5% (ALT. 63-7778 1/2 10%) iNT202 | 1ST IF AM 465 KHz SEC. 
22-7630-23 | 42 PF OISC £6% BOV 270 OHM 8% (ALT. 63-7761 1/2W 10%) (NT203 | 2ND IF TRANSFORMER 10.7 MHz PRE. 
22.6660 | 2.7 PF DISC +.25 PF 500V 470 OHM 5% (ALT. 63-7772 1/2W 20%) INT203 | 2ND IF TRANSFORMER 10.7 MHz SEC. 
22-7615-10 } .047 MFD DISC 50V 3.3K OHM 5% (ALT. 63-7806 2/21 10%) (N7204 =| 2ND JF AM 455 KHz 
; GREEN 225482 | 680 PF DISC 500V 10K OHM 5% (ALT. 63-7827 1/2W 10%) INT205 | 3RD 1F TRANSFORMER 10.7 MHz PAL. 
22-5481 660 PF DISC 600V 470 OKM 5% (ALT. 63-7771 1/2W 10%) IM T2065 3RD iF TRANSFORMER 10.7 MHz SEC. 
BLACK 223770 ‘| 6.5 PF DISC t.25 PF S00V 1K OHM 5% {ALT. 63-7785 1/20 10%) INT206 | 3RD EF AM 456 KHz PRI. 
sw2 22-7615-10 | .04?7 MFD DISC 50V 2.2K OHM 6% (ALT. 63-7799 1/2W 10%) INT206 | 3RD IF AM 456 KHz SEC. 
22-6226-19 | 1.6 PF DISC +.25 PF S00V 470 OHM 5% (ALT. 63-7772 1/2W 20%) INT207 | RATIO DETECTOR TRANS, 10.7 MHz PRL 
FM AFC SWITCH 22-6482 | 680 PF DISC B00V 1K OHM 5% (ALT 63-10183-72 1/4W 10%) (NT207 | RATLO DETECTOA TRANS, 10.7 MHz 
22.7615-10 | .047 MFD DISC 50V 560 OHM 6% (ALT. 63-7776 1/2¥¥ 10%) TERTIARY 
22-7615-04 } 0047 MFD DISC 50V 470 OHM 5% (ALT. 63-7772 1/2W 20%) INT207 | RATIO DETECTOA TRANS. 10.7MHz SEC, 
Q 4 5 5 22-5482 680 PF DISC 500V 680 OHM 6% (ALT. 63-7779 1/2W 10%) 
223177 | 380 PF DISC S00V 680 OHM 6% (ALT. 63-7778 1/2 10%) AM OSCILLATOR TRANSFORMER 
WHT 223177 | 390 PF DISC S00V 4.7K OHM 6% (ALT. 63-7813 1/2W 10%) 
| 2 | = 9 7 7=- A. 4| 4a5s 22-7942.03 | 4.7 MFD ELECTROLYTIC 25V 4.7K OHM 6% {ALT. 62-7813 1/2¥0 10%) FM 1ST IF TRANSFORMER 10,7 MHz 
e 22-7151-04 | 10 MFD ELECTROLYTIC 16V 2.2K OHM 5% (ALT. 63-7799 1/24 10%} AM 1ST IF AM 455 KHz 
E s 9 9 V SWwx ] 10 a 1 1 22-5989 02 MFD DISC 500V 100K OHM 5% (ALT 63-7869 1/2W 10%) FM 2ND iF TRANSFORMER 10.7 (Hz 
js RED 22-7618-10 | 04? MFD DISC 50V 22K OHM 6% {ALT. 63-7841 1/2 10%) AM 2ND tF AM 465 KHz 
B= 94V 22-7613-24 | OT MFD 60V 3.3K OHM §% (ALT. 63-7806 1/2W 10%) FM 3RD I TRANSFORMER 10.7 MHz 
. / BRN 22-7615-16 | .047 MFD DiSC 50V 3.9K OHM 5% AM 3RD iF AM 455 KHz 
C 3 @) ‘@) V TX 501 470K OHM 6% {ALT 63-7493 1/2W 20%) FM RATIO DETECTOR 10.7 MHz 
: 222729 =| 001 MFD DISC 28V 2.2K OHM 5% (ALT. 63-7799 1/2W 10%) 
SWXI-A-2 22-7142-03 | 4.7 MFD ELECTROLYTIC 25V INPUT COIL 19 KHz 
GRN 22.6782 | 2200 PF POLYSTYRENE 5% S00V 32K OHM 5% (ALT, 62-7831 1/2W 10%) DETECTOR COIL 38 KHz . 
22-3728 «=| 15 PF DISC S00V 500 OHM MUTE CONTROL 


390K OHM 6% (ALT. 63-7894 1/2 10%) 
1.2K OHM 1/244 10% 

270 OHM 1¥4 

5.6K OHM 5% (ALT. 63-7616 1/2¥¥ 8%) 
6.6K OHM 6% (ALT. 63-7816 1/204 5%} 


Q453 
121-1004 


NiTCH 


0033 MFD DISC {USED WITH EMUNS SSAA? NR 
AFC SWITC! (SLIDE SPOT} 


221-79-01) 50V 


22-7613-18 
OR 


GRAY 225581 | .0039 MFD DIS¢ (USED WiTH 100K OHM 8% (ALT 63-7869 1/2W 10%} 78-2137.01 | STEREO HEADPHONE JACK 
TX5OI 221-70) 500V 400K OHM 5% (ALT 63-7869 1/2W 10%) 
E=0.0V 223827 | 22 MFO DISC 26v 120 OHM 5% 10347 | AFC DIODE 
/YEL 22.5782 _ | 2200 PE POLYSTYRENE +5% 500V OR 
B=0.60V TX50! 22-7613-18 | 0033 MFD DISC 50V 8.2 MEG OHM 5% (ALT. 63-7950 1/21 10%) 103-189 
22-7613-48 | .0033 MFD DISC 50V 180K OHM 1/2 
C=94V 2216 | a20F Disc SOOV 103-142.01 | SILICON DIODE 
22.46 470 PF DISC S00¥ 27K OHM 6% (ALT. 63-7845 1/2W 10%) 103-23.01 | GERMANIUM DIODE 
4 22-7615-10 | .047 MFD DISC 50V 33K OHM 6% (ALT. 63-7848 1/2W 10%) 103-0 
RN PHONO SOCKE Sa rotra2 | 30 oF a0% vise 2eV pap thy las lovan _| GERMANIUM DIODES [MATCHED PAIR) 


700K DUAL LOUDNESS CONTROL 103-23 GERMANIUM DIODE 


Q 4 5 4 VIOLET  SWXI-A-! 22-7616-10 | .047 MFO DISC 50v (ALT. 62-30160) 
22.7616-10 | .047 MFD DISC S0V DIODE 
22.7183 | 1MFD ELECTROLYTIC 50V 
| 21-976-Ol 7 RED Swxi 225688 | .001 MFD DISC 600V 22K OHM 5% (ALT. 63-7841 1/2W 10%) 
226048 | 22 MFD MYLAR Sov 500K DUAL BASS CONTROL 
E=9.9V lA 22761426 | Ot MED DISCOV DK OHM 6% IALT 627689 1/2 10%) 
: 22. d 220K O1 1/2 10% 
B=l04V GRN TX50l 227183 | 1 MFD ELECTROLYTIC 6oV SOK DUAL TREBLE CONTROL 
LT. 63-10161 
: G R N / Y 22-7143 1 MFD ELECTROLYTIC 50V 1.6 MEG OHM (ALT. 63-7918 1/27 10%) 221-79-01 MONOLITHIC MULTIPLEX 
C=24.0V EL 22-2839 =| 680 PF DISC B00V 3.3K OHM 8% (ALT, 63-7806 1/2W 10%} oR DEMODULATOR 
. TXS5OI 22.2703 | 220 PF DISC 500V 88 OHM 5X {ALT. 63-7736 1/2V8 10%) 221-79 
22.7160-09 | 220 MFO ELECTROLYTIC 10V 47K OHM 5% (ALT. 63-7854 1/2W 6%) 
22:7482-11 | 470 MPD ELECTROLYTIC 25V 4.3K OHM SX (ALT. 63.7815 1/217 6%) 100.611 | STEREO INDICATOR LIGHT 
22.76% 0047 MFD DISC 50V 8.2K OHA S% (ALT, 63-7824 1/2 10%) RUNES 
220 ORM 1/2W 5% LALT. 63-7757 1/2W 10%) ie 
22-7616-10 | .047 MFO DISC 50V 270 OHM 1/2W 5% LALT. 63-7781 3/2W 10%} 
22-7616-10 } .087 MFD DISC 50V 15 OHM 1/2W 5% (ALT. 63-7707 1/2 5X) 
1 OHM 1/20 
| 2 i = 433 12K GHM 8% (ALT. 63-7831 1/2W 10%) 
22.7153 | 1 MFD ELECTROLYTIC 60V 330K OHM 5% (ALT 63-7691 1/2W 20%) 
: E= 7.0V 22.6688 | .001 MFD DISC 500V 500K BALANCE CONTROL (ALT. 63-1015) 
ye 227613-16 | ‘bo22 MED DIGG SOV 
Q Mt ISC 50V 
: B= 7.5V TO DSX5OI 22-7613-20 | .0047 MFD DISC SOV 
22.7674-24 | (01 MFD DISC GOV 220 ONM 1/2¥t 


C=12.8V 


Oo] O 
0] 0 
<x} > 
Ele 


Q45! Q452 Q402 Q405 Q404 


[21-433 121-433 121-433 121-977-Ol 121-976-Ol 
E=70V E=0.14V E20.14V Ex<99V E=9.9V 
TAPE B=7.5V B=0.75V B=0.75V B=9.4V B=10.4V 
OUTPUT C=12.8V C=4.0V C=4.0V C=0.0V C=24V 


CHASSIS 3WJR51 — 
59 CHASSIS WIRING AND COMPONENTS VIEWED FROM FOIL SIDE 


DIAL CORD DRIVE 


SHOWN IN FULL COUNTERCLOCKWISE POSITION 


———ee oe 


TRANSISTORS | _—STEST POINTS 
[ No. [PART No.[ DESCRIPTION Ta [EM. ANTENNA INPUT 
Qi |i t2i-6i2 | FM.-R.F [D [IstEM. UR INPUT 
(a2 121-613 | FM. CONVERTER [6 | 3rd EM. OUTPUT 
gion | 121-735 A.M. CONVERTER | | H | F.M. DETECTOR OUTPUT | 
-Q20! fl i2i-614 | AM-FM. Ist Fo 
4 AM TEM. ay rE RATIO DETECTOR PRIMARY TUNING 
a (et 980 F.M. 3rd IF A.M. R.E.& IF INPUT 
oF PREAMPLIFIER /M | I9KHz A.C. GAIN . 

0402 PRE- DRIVER rMI[19KHz D.C. GAIN “tee 
| 0403 || 121-1004) DRIVER CONTROL 
0404 |/12I-976-Ol| oytpuT : BALANCE 
| 9405 _|1l2I-977-0l _ SPEAKER drei 
"0451 PRE- AMPLIFIER JACK ASSEMBLY mae 
0452 | PRE- DRIVER | 
| 0453 || 121-1004] DRIVER i , 
0454 [[I21-976-Ol] | ous _— SPEAKER ote HEAD PHONE fe 
9455 _|[I2I-977-01 | SWITCH 
eat fe Ol) MULTIPLEX DEMODULATOR © 9 

16301 I oot-79 | FO wT 


ot@® Ole 


lremorel 


TIOI, A.M. OSCILLATOR TRANSFORMER (535 Khz) 
L4, FM. aoe COIL (87.5 MHz) 

CIF, A.M. OSCILLATOR TRIMMER (1630 KHz) 
CIH,F.M. DETECTOR TRIMMER (106 MHz) 
CID, A.M. ANTENNA TRIMMER (1420KHz) 
CIA, F.M. ANTENNA TRIMMER (106 MHz) 

LI, .M. ANTENNA COIL(90MHz) 


[2 
Ole 


fi 


TO JACK ASSEMBLY 


ORM OD o> 


hh 


L2,F-M-R.F COIL (90 MHz) - 
C13,1.7 TO IOPF TRIMMER (108.5 MHz) 
L3, TRAP COIL (10.7 MHz) 


LIOI, A.M. ANTENNA wwDhM_ a 
T202, A.M. IST IF. TRANSFORMER (455 KHz) 
T201,F.M. 1ST I.- TRANSFORMER (10.7 MHz) 
T204,A.M. 2ND I.E. TRANSFORMER (455 KHz) 
T203,F.M. 2ND I.F. TRANSFORMER (10.7 MHz) 


Ne 


START 
1/2 TURN 


Dy) 


ra = 
TUNING SHAFT _ 


3 TURNS CCW 


| we) ) Efe a\c 3 
(ce OF PO 


| — 


TRANSISTOR MOUNTING VIEW 


I21-976-01 & 121-977-01 
INSULATOR 

( 121-976-01 ONLY) 
SCREW 


—TINNERMAN SPEED NUT 
CHASSIS 


INSULATOR BUSHING 
TRANSISTOR 


DUAL 
TREBLE SELECTOR 
CONTROL SWITCH 
ut 
CONTROL F.M.- A.F.C. SWITCH 


STEREO INDICATOR LIGHT 
F501,.25 AMP. SLO- BLO FUSE 


T301, INPUT COIL(I9 KHz) 


I.C. 301, MONOLITHIC MULTIPLE X 
DEMODULATOR 


TO PHONO 
E Xe ert 
©) A.C. PLUG 
| 
Q20I gy ( 
Q202 )) T302, DETECTOR COIL TRANSFORMER (38K Hz) 


E Cc 
©} [2 
Cc E 


ES A A 


mig y = —— 
PIN 


TO ANTENNA BRACKET 
Sail | \ vei ja 5211~ 


JACK ASSEMBLY 


<> WHT 
PHONO MOTOR SOCKET 


T501, POWER TRANSFORMER 
T207, F.M. RATIO DETECTOR TRANSFORMER (10.7 MHz) 


7205, FM. 3RD 1.F TRANSFORMER (10.7 MHz) 
T206, A.M. 3RD I.F TRANSFORMER (455 KHz) 


CHASSIS 3WJR51 — CHASSIS LAYOUT 60 


R302,500 OHM MUTE CONTROL 


61 


LIOl 


Co 


Q! Q2 Q3 STR. 
121-953 121-613 121-613 LAMP 
$=2.0V E=|.35V E=2.5V AFC AFC REF 
D=I1.0V B=2.0V B=3,1V 
Gl=2.0V C=12,4V C=ll.6vV 
G2=4.6V 


WHT/ BRN 


wate ac 
salle 


oar w N 


ao ad of N 


5197-| 


CHASSIS 3WJR52, 52Z — CHASSIS WIRING AND COMPONENTS 
VIEWED FROM FOIL SIDE — RF/IF/MPX 


A.M. B+ 


3WJR52— RF 


620 De 


FM. B+ 


GRD. BLK 


FM. AUD. (R) 
F.M. AUD. (L) 
STEREO DEF SW. 


+13.1V 


B+ 
GRD. 


A.M. AUD. 


Q455 


l21-977-Ol 
E=97V 
B=9.2V 
C=OV 


Q453 


121-1004 
E=0V 
B=0.63V 
C=9.2V 


Q454 


121-976-0l 
E=9.7V 
B=10.2V 
C=24V 


Q30I 
121-975 
E =12.4V 


I3.1V 
24V 


B 
C 
YEL TO DS3 


TO RF 
PC BOARD 


Q40I]_ | WHT/SRNA 


l2I-433 
E=12.4V 


B=O0.56V 
C=13.1V 


TO PHONO 
INPUT 


FROM TAPE 
INPUT 


Q45| 
121-453 


B =0.56V 
C =13.1V 


BRN _AFC-RE 


6 AM B+ GRN 


- 
bo 
= 
< % 120V TO 
ps TO STEREO 
© HEAD PHONE 2 AG TAPE AC POWER 
x JACK = DECK SWITCH 
NT ene 
= re @ S a 9} |o a| 135 
> = 77) pae x rs 4 > 
a = S wi & % 2 a o} =| F a5 
ra) a re) oo] O| O wi] ° 
a > « ~ ~~ 2 x Pad a| XI so 
a za oaa on ie ~ -= a wo, & xr r 
=) & > wap 2 + iw _ ew Wl o > = 
23 f223 8 ele] = S}el=} eg} ef a 
= m Ss a = Pe, 2 > 
re ofio & ale} 13] 8] gaz] <i zg jz} 3 
otmn — ont mn — a} o =| ao] & O| x] © a] Oo] © 


-| - a x, ¢— > + ©} O «= 
3 es) Fea a “R408 (R)L| & ~ R4Is(R) >] > R411 (R) “Rae 
z2| = oy PE An4 We) Oe ae al +} sehr al = =| = 250K 
wc} a xl =ia iw) x= wi x} 3S - = 
ol wo ol>| oO wo] x] = a] =i a 3 2 y > 3 3 2 | 
e—— L— —— 4+—— 
R408 (L) R415 (L) R411(L) 
Y ra es eee, emma LOUDNESS TREBLE BASS 
TO AUX. TO TAPE AUDIO TO 50K 50K 100K 
INPUT PRE-AMP _ RECORD TAPE 
BRACKET POINT TOBRACKET OECK 
(ON CABINET (ON CABINET 
BACK) BACK) 


CHASSIS 3WJR52, 52Z — CHASSIS WIRING AND COMPONENTS 
VIEWED FROM FOIL SIDE — AUDIO AND POWER SUPPLY 


GRA 


ORN PHONO 
SOCKET 
YEL 


Q405 


121-977-Ol 
E=97V 
B=9.2V 
C=O0V 


120V_AC 


Q404 


121-976-0l 
E=97V 
B= 10.2V 
C = 24.0V 


Q403 


I21-1004 
E=0V 
B = 0.63V 
C=9,2V 


Ol 


c408 


3WJRS2 


622B2 
665 


5197 


OTEST POINTS 


A FM. ANTENNA INPUT 
D IST FM. IF INPUT 
' F.M.1.F. OUTPUT 
L203 ea F.M. OETECTOR OUTPUT 
ny 02 K A.M. LF. INPUT 
EMRE FM MIX | LOAM. RLF INPUT 
121-1030 121-613 IC 301 M I9KHz OSCILLATOR OUTPUT 
RB | STEREO DEC. R AFC/METER REF, 
R2 ; _ C20! 221-91-Ol $ AFC TEST POINT 
1OOK gey G2 mm yy Bg TRON 10.7 F.M. I.F- LIM. R304 
L201 202 221-108 Ik d4C308 
44 0.47 
C303. T+ 35V 
Tt. R207 C30! 
a 8,2K IP sai oO 
i C208 
¢307 
7 00! ged 3300 
R208 EF 
; 220K R307 R308 
£0.5 PF = Se aeel | 
(N1500) C202 R203 : Sal 
4700 10K R301 
PF 47K 
AQ 
R210 R209 
6Q 470K $27K 
21-613 
FM B+ 
GRD BLK 
FM AUD:R 
C210 
TJ 47008 F FM AUD.L 
i STEREO DEF SW. 
+13.1V 
B+ 
GRD 
AM AUD. 
C14 
.047 
AM B+ 
ci2 C13 R107 R108 
4700 P O15 10K 330K 
PF I 
LIOl 
AM ANTENNA ee 
(FRONT VIEW) AFC REF 
—L—, om iis AFC 
1C. 20) 1C.101,1.C.301. 
TOP VIEW TOP VIEW : 
ot T102 L102 ,L203,L204 
. A.M. IF FILTER anaes T102 
} mn 145 6 | 
5 6 A, ' 3ifo o4 3ffo °o.6|° 07 
‘ : ' 2flo (] ° 2 {i} in 8 
C BA Ilo o}é6 Ilo a) ofl 


—~j2 N10 
| INDEX MARK 


PIN 2-COMPOSITE INPUT 
L+R, L—-R (1 KHZ LEFT ONLY), 
19 KHZ PILOT 10% 
0.5V P/P (0.5 MILLISEC.) 


PINS 3 AND 11- 
COMPOSITE AMPLIFIED 
L+R, L—-R (1 KHZ LEFT ONLY), 
19 KHZ PILOT 10% 
1.4V P/P (0.5 MILLISEC.) 


PIN 14-VOLTAGE CONTROLLED PIN 10-19 KHZ TEST POINT PINS 12 AND 13-FILTER- 
OSCILLATOR ADJUSTMENT 2.7V P/P (10.0 MICROSEC.) PHASE DETECTOR 
3.5V P/P (5.0 MICROSEC.) 0.14V P/P (0.5 MILLISEC.) 


PINS 8 AND 9-FiILTER- P1, #9-(UPPER) LEFT OUTPUT 
AMPLITUDE DETECTOR 0.57V P/P (0.5 MILLISEC.) 

0.47V P/P (0.5 MILLISEC.) P14, #8-(LOWER) RIGHT OUTPUT 
0.05V P/P (0.5 MILLISEC.) 


CHASSIS 3WJR52, 52Z — SCHEMATIC 


FM Bt ORN 


RE 


FM AUO.L 


SWXI-IF 


TO PRE-AMP. 
POINT “RP” 


TO PRE-AMP 
POINT "LP" 


nee ; 


STEREO DEF sw._| DEF. SW. mane 
+13.1V WHT/RED +13.1V 


BRN 


AFC WHT/ BRN 


STEREO LAMP 


POSITIONS: 
1.PHONO- OFF (SHOWN) 
2.A.M. 


3.F M. 

4.F-M.- STEREO~AFC 
5. TAPE 

6. AUX. 


eae | 


| [8+ wHT/ oA | 
| GRD BLK 
{ AM AUD. BLU 
| 
| @A) 
GA) 
BO 
| @ 
| +13.1V 
AFC REFER. (ih) 


SWXI-2R 


| 
| 
| 
| 
| 
| 
| 
| 
aos 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


+24 OV | 


R505 
120 

+24.0VDC 

ow R315 

YEL 47 


Ds30! STEREO 
sr AMP LAMP SWITCH 


121-975 
FRONT AND REAR SECTIONS VIEWED FROM 

FRONT OF KNOB END OF SWITCH IN EXTREME 

COUNTERCLOCKWISE POSITION 


DRAWING INSERT FOR 
"WIRED IN“ SWITCH 


| 
: 
5% Q301 ! 
| 
| 
| 


62 


63 


-3.3dbd 


-5.4db 
1000PF ALL VOLTAGE GAINS AT MAX. CONTROL SETTINGS 
BALANCE IN CENTER POSITION 
Q40! 
= PRE-AMPLIFIER 
121-433 
+H3.1V R409 C409 
3.9K 01 
C414 
405 
BRN R410 | 
C401 ISOOPF Ok 50V 
tnpt 047 GRN 4 —-p-+ 
@POINT RP <q ; 2 vio 3|ORN : TEL man 
. 76V BLK R 
se ! ey Pla { 2 RED/GRN 2 nth (R) ities 
LOUDNESS | BASS Reo | a> PREBLE WHT/GRN = 
404 c4og | CONTROL | CONTROL AG, | Conrnoe aS 
= ew BLU [oR 
J C42 
— R414 C41! 01 P RED} R416 
- 50V RED ~ RIGHT | 3k 3.033 | | 1] 250K C408 HIE FILTER 
; ©) | | | BALANCE O1p SWITCH 
L TAPE = = CONTROL SHOWN OFF 
#3 rs Sw-2 
RECORD | | | t 7 BLK r 4 
© ) 
0451 tl = | fia a 
PRE-AMPLIFIER @yterr | R459 cass | | Lt 44] 
121-433 | Ay Fs = 
; 5 
R460 
01 
wat/een | 10K | | P 
oe 3 | | WHT/YEL 
; 4 wut/vi0 RAH(Ly 3 Wril /GAN | asl 3 WHT/YEL LEFT 
eAUZSee 2 100K GRN | S$ R415(L} 
POINT'LP" <1 R457 19 50K CONTROL! $? Tee 
76V ; > LOUDNESS sau 
CONTROL WiAtiERA ies 
C454 Ts ° R464 Cel ai 50V 
~ ae 39K i -pet 
8.2 MEG 1 at = 
50V 001 
R455 
NOTE: ; OTK L 
EITHER "WIRED IN’ OR 
"PRINTED CIRCUIT’ SWITCH 4. 
TO BE USED. 


—— J 


——— 


PRINTED CIRCUIT SWITCH NOTES: 


ARROW INDICATES MOVEMENT OF WIPER 
CORRESPONDING TO CLOCKWISE ROTATION 
OF SHAFT. 


“= y SWITCH CONTACTS HAVE BEEN ASSIGNEL 
o7 | ALPHANUMERIC DESIGNATIONS TO ASSIST 
5 é l SERVICE TECHNICIANS IH CIRCUIT TRACING. 
© 
ORN o* POSITIONS CONNECTIONS 
03 | P4INO- OFS (SHOWN i-7 
2AM. 1-6 
: ; 3.F.M. 1-5 
= 4.F.M. STEREO-AFC 1-4 
5. TAPE 1-4 
FMAUD.R ~ RED l 6. AUX. In 2 
FM AUD.L WHT 
STEREO DEF. SW. 
WHT/GRA 
C474 
R481 
39K 


FI3.1V —WHT/RED 
Bt WHT/ORN 


C424 
560PF + 13.1V +24.0V 


R43] 
i 
= R313 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


wn 
an 
So 
~o 
mn 
FS ES A SS ES TS TS AE eee EE SE GE eueene ns 


AM B+ #24.0V ce 
GRN b 
TOPRE-AMP. TOPRE-AMP, SRN eyene P Ce \rew 
POINT "LP POINT"RP Ory ae Of) 
TO RF PC BOARD ver LAMP 
cS AFC/REFER, SWITCH fy 
| < BRN R505 121-975 \ 
>> AEE __WHT/BRN WV + 24.0 V.D.C DS30! cane 
; | © N\, STEREO LAMP YEL sas qa R315 
| & [ERS Teena er CL ge |) 47 
STEREO 5% 
. LAMP 
| DRAWING INSERT FOR 
| "PRINTED CIRCUIT SWITCH 


+52.6db 


+24.0V.D-C. 
: 8OHM OUTPUT 
LOAD 
ark 0404 
ewes | gee. Se OUTPUT 
121-976-01 
cals NPN 
50V R427 
0422 
vaw 4 oA28 ae 
a7o.—| RIGHT CHANNEL 
Cao SRM L BY: ee 
Q402 Q403 Q405 ae 
OE ease = DRIVER OUTPUT 
I21- 1004 (21-977-01 INSULATORS 
PNP 
Jl 
+13.1V +8V eK = ; 
HEADPHONE 
nso . +24.0V.DC JACK 
1/2W 
c471 > 
prep o0v 
~ R468 R471 = 0454 > |BLk 
wey ok 47k OUTPUT 
1.5 MEG '1- I21-976-01 
NPN 
4.0V and 
0.70V @ 50V rh fee 
chs | WHT/ORN | 
ee ; LEFT CHANNEL | ms | 
C467 C472 OUTPUT ' 
680PF S469 phe 
47 = 25V | SPEAKER SPEAKER | 
Q452 = Q453 © © | 
PRE-DRIVER DRIVER Pree | | 
121-433 121-1004 21-977-01 L _| 
PNP SPEAKER JACKS 


8 OHMS 


POWER SUPPLY 


TRANSISTOR LEAD LAYOUTS 
LEAD END VIEWS 


62 D s 5 8 
) cy E Cc E - 
gia O<——DOTON TOP +: “J: 
soe OF DEVICE 

COLOR DOT 


NOTES: 


ALL VOLTAGES ARE D.C.UNLESS OTHERWISE SPECIFIED. 
D.C.VOLTAGES SHOWN ARE MEASURED FROM CHASSIS, WITH 


NO SIGNAL INPUT, LOUDNESS CONTROL AT MINIMUM, LINE 
VOLTAGE 120 V.A.C.USING A HIGH IMPEDANCE V.T.V.M. 


ALL RESISTORS IN OHMS, 1/4 WATT CARBON OR CARBON 
FILM, £ 10% UNLESS OTHERWISE SPECIFIED. 


ALL CAPACITORS ARE IN MICROFARADS +10% UNLESS 
OTHERWISE SPECIFIED, EXCEPT ELECTROLYTICS WHICH ARE 2100 %, 


IF FREQUENCY: A.M. 455KHz 
F.M. 10.7MHz 


TUNING RANGE: A.M. 540-1600KHz 
F.M. 88~108MHz 


TT INDICATES CHASSIS GROUND. 


Q404, 0405, 045 


' 


P INDICATES + 20% TOLERANCE. 
{ 
—p> inoicates voutace. 


@) INDICATES TEST POINTS. . 


ARROWS ON CONTROLS INDICATE CLOCKWISE ROTATION ON 
ROTARY CONTROLS AND UPWARD MOVEMENT ON SLIDE 
CONTROLS. 
~9T6- OUTPUT 
Fares NSEACH CHANNEL SHALL BE A PAIR 
121-976-01 & 121-9770). 
3% VOLTAGES MEASURED IN THE F.M. STEREO POSITION. 
%% RIPPLE VOLTAGE MEASURED WITH NO SIGNAL INPUT i 
PHONO POSITION. 


CHASSIS 3WJR52, 52Z — SCHEMATIC 


h 
FLAT 


(i = OPTIONAL 


Ql Q2 ,Q401,0402,0403, Q451,Q452,0453 


TRANSISTOR BASING 


49,0455 


22-3080 
22-7615-10 
22-2729 
22-6225-26 
22-7621-17 
22-2729 


22-7613-22 
22-7460 

22-4819 

22-7618-06 
22-7163-25 
22-7615-10 
22-7151-405 
22-3676 

22-7152-03 
22-7615-06 
22-7613-20 
22-7614-26 
22-7615-10 


22-7615-10 
22-7615-04 
22-7615-08 
22-7615-08 
22-7615-04 
22-2729 

22-2703 

22-3748 

22-7615-04 
22-7616-04 


22-5907 
22-5907 
22-3527 
22-7406 
22-7493 
22-3527 
22-7613-18 
22-7613-18 
22-2729 
22-2729 
22-7616-10 
22-7675-10 
22-7151-04 
22-7162-02 


22-7618-10 
22-2939 
22-7153, 
22-7613-14 
22-7586 
22-7614-24 


22-7152-11 
22-3362 


22-7615-10 
22-2939 
22-7153 
22-7613-14 
22-7856 
22-7614-24 
22-7614-24 
22-6883 
22-7614-24 
22-5688 
22-7153 
22-2039 
22-7153 
22.3381 
22-7150-09 
22-6447-01 
22:7152-11 
22-3362 
22-3383 


22-4617 
22-4617 


DESCRIPTION 


FM ANTENNA TRIMMER 
AM ANTENNA TUNING 
FM RF TRIMMER 

FM RF TUNING 

FM OSCILLATOR TUNING 
AM ANTENNA TRIMMER 
AM ANTENNA TUNING 
AM OSCILLATOR TUNING 


15 PF DISC 5% 500Y 

001 MFD DISC 25V 

001 MFD DISC 25V 

001 MFD DISC 25V 

001 MFD DISC 25V 

15 PF DISC 5% S00V 

2.2 PF OSC + .25 PF S00V 
390 PF DISC 500V 

15 PF DISC +5% G00V 
4700 PF DISC 50V 

1.2 PF GIMMICK +5% 500V 
7 PF DISC £.5 PF Nt600 S0OV 


1.0 PF TO 7 PF CERAMIC TRIMMER 


8700 PF DISC 50V 

15 PF DISC 45% N33 SOV 
005 MFO DISC 25V 

047 MFD DISC 50V 

061 MFD DISC 25V 

2.2 PF DISC 1.25 PF S00V 
20 FF DISC +5% SOV 

-001 MFD DISC 25V 


6800 PF DISC 50V 


CHASSIS 3WJR52, 3WJR5S2Z 
Sle [am 


4 DEE DIST TSO VA 
1 MFD ELECTROLYTIC 50V 


22-7153 

22-7150-07 
22:7151-11 
22-7 152-04 


63-9922-22 


2 PF TO7 PF AM OSCILLATOR TRIMMER 


2 PF £0.25 PF N4700 TUB. 500V 
01 MFO OtSC SOV 

.47 MFD ELECTROLYTIC 60V 
.047 MFD DISC S0V 

22 MFD ELECTAGLYTIC 16V 
10 PF DISC 45% 500V 

4.7 MED ELECTROLYTIC 25V 
.0T MFD DISC GOV 

4700 PF DISC 50V 

-015 MFD DISC 60V 

.047 MFD DISC 5OV 


047 MFO DISC SOV 
4700 PF DISC B0V 
022 MFD DISC SOV 
022 MFD DISC SOV 
4700 PF DISC 50V 
001 MFD DISC 25V 
220 PF DISC SOOV 
001 MFD DISC 1000V 
4700 PF DiSC 60V 
4700 PF DISC 50V 


1 MFO MYLAR 20% 5S0V 
1 MFD MYLAR 20% 50V 
.22 MED DISC 12V 
AT MFD NP ELECTROLYTIC 35V 
660 PF 15% N470 DISC 500V 
+22 MFO DISC 12V 
3300 PF DISC SOV 
3300 PF DISC 50V 
.001 MFD Disc 25V 
.001 MFO DISC 25V 
.047 MFD DISC 50V 
.047 MFD DISC S6V 
100 MFD ELECTROLYTIC 16V 
3.3 MFD ELECTROLYTIC 25V 


047 MFD DISC bOV 

680 PF DISC S00V 

1MFD ELECTROLYTIC 50V 
1500 PF DISC 50V 

.33 MFD MYLAR S0V 

.01T MFD DISC 20% SOV 

.01 MFD DISC 20% 50V 

033 MFD MYLAR 100V 

.01 MFO Disc SOV 

.001 MFD DISC 20% S00V 
1TMFD ELECTROLYTIC 50V 
680 PF Disc 500V 

1MFD ELECTROLYTIC SOV 
34 PF DISC £5% 500V 

220 MFD ELECTROLYTIC 10V 
470 MFD ELECTROLYTIC 25V 
560 PF DISC SO00V 


.047 MFO DiSC 50V 

680 PF DESC SOOV 

1MFD ELECTROLYTIC b0V 
1500 PF DISC SOV 

.33 MFO MYLAR 60V 

01 MFD DISC 20% 50V 

01 MFD DISC 20% 50V 

033 MFD MYLAR 100V 

-01. MFD DISC 20% 50V 

001 MFD DISC +20% 500V 

t MFD ELECTROLYTIC 50V 
680 PF OASC 500V 

1 MFO ELECTROLYTIC S0V 
39 PF DISC 15% S00V 

220 MFO ELECTROLYTIC 10V 
.047 MFD MYLAR 100V 

470 MFD ELECTROLYTIC 25V 
660 PF DISC 500V 

100 PF DISC 500V 


01 MFD DISC S00V-. 
.01 MFD DISC 500V 


47 MFD ELECTROLYTIC 10V 
470 MFD ELECTROLYTIC 16V 
10 MFD ELECTROLYTIC 25V 


120K OHM &% 1/4W 
100K OHM 5% 1/4W 
330 OHM 5% 1/4W 
680K OHM 5% 1/4W 
33 OHM 10% 1/44 
330 OHM S% 1/4 
2.2K OHM 6% 1/44 
2.2K OHM S% 1/4W 
33 OHM 6% 1/4W 
470 OHM 5% 1/4W 
470 OHM 10% 1/4W 
47K OHM 8% 1/4W 
47K OHM 5% t/4W 
9.1K OHM S% 1/4W 
33 OHM 10% 1/4W 
3.3K OHM &% 1/4 
1.8K OHM 5% 1/4W 


5.6K OHM 5% 1/4 
1K OHM 6% V4w 
1K OHM 5% 1/4¥ 
330 OHM 5% 1/4W 
8.2K OHM 5% T/4W 
1K OHM 5% 1/4W 
10K OHM S% 1/4W 
330K OHM 5% 1/4 
47 OHM 5% 1/4W 


82 OHM 5% 1/4W 
100K OHM 5% 1/4W 
10K OHM S% 1/4W 
330 OHM 5% 1/4W 
6.6K OHM 5% 1/4W 
7.5K OHM 5% 1/4W 
&.2K OHM 5% 1/4W 
220K OMM 6% 1/4W 
27K OHM 6% 1/4w 
470K OHM 5% T/4W 
2.5K OHM AFC REF. ADJUST 


47K OHM B% 1/4 

6K OHM P.L.L. ADJUST 
13K OHM 6% 1/4W 

1K OHM 5% 1/4W 

68K OHM 5% 1/4w 

6.BK OHM S% 1/4W 
8.8K OHM 5% 1/4W 

38K OHM 5% 1/4W 

30K OHM 5% 1/4W 

3.3 MEG OHM 10% 1/4W 
3.3 MEG OHM 10% 1/4 
68 OHM 5% 1/4W 

240 OHM 6% 1/2W 

82K OHM 5% 1/4W 

47 OHM 5% 1/4W 


8.2 MEG OHM 10% 1/2W 
27K OHM 5% 1/4W 
2.2K OHM 5% 1/4W 


6OK OHM LOUDNESS CONTROL DIAL 


3.9K OHM 5% 1/4W 
10K OHM 5% 1/4W 


100K OHM BASS CONTAOL DUAL 
100K OHM 5% 1/4W 


39K OHM 5X 1/4W 


SOK OHM TREBLE CONTROL DUAL 


250K BALANCE CONTROL 
1.5 MEG OHM 10% 1/4W 
3.3K OHM 5% 1/4W 

47 OHM 5% 1/4W 


47K OHM 5% 1/4W 
4.7K OHM 6% 1/4 
8.2K OHM 5% 1/414 
220 OHM S% 1/2W. 
270 OHM 6% 1/2W 
15 OHM 5% 1/20 
1.0 OHM 5% 1/2W 
12K OHM 5% 1/4W 
220 OHM 10% t/2W 
39K OHM 5% 1/40 


8.2 MEG OHM 1/20 10% 


27K OHM 5% 1/4 


2.2K OHM 5% 1/4 
3.9K OHM 5% 1/4W 
10K OHM S% 1/4 

106K OHM 5% 1/4 


39K OHM 5% 1/4W 

1.5 MEG OHM 10% 1/4w 
3.3K OHM 5% 1/4W 

47 OHM 5% 1/4W 


ITEM PART 
NO. NQ. 


63-9921-18 
63-9921-28 


1303-47-01 
103-23-01 


103-14201 
103-142.01 


103-222-01 


DESCRIPTION 


47K OHM &% 1/4W 
4.7K OHM 5% 1/4W 
8.2K OHM 5% 1/4W 
220 OHM 6% 1/2W 
270 OHM 5% 1/2 
15 OHM 5% 7/2W 
1.0 OHM 5% 1/2W 
12K OHM &% 1/4W 
220 OHM 10% 1/24 
39K OHM 5% 1/4 


Aha SS 


2.2K OHM 5% 1/2W 
120 OKM 5% ZW 

5.6 OHM 5% 1/4W 

15 OHM 1/4W 

AFC DIODE 
GERMANIUM DIODE 


SILICON DIODE 
SILICON DIODE 


SILICON DIODE 
SILICON DIODE 


2} aILCON RECHFLE 


| ge 


221-107 
221-108 
2217-91-01 
OR 
221-91 


4 .HLFILTER SWITCH 


121-613 
921-975 
121-433 
121-433 
121-1004 


121-976-01 
121-977-01 


121-433 
121-433 
121-1004 
121-976-01 
121-977-01 


oPSDIAL SCALES 
‘Bae AEB 


SILICON BECTIE 
ZENER DIODE 

FM ANTENNA COIL 
FM RF COIL. 

TRAP COWL 10.7 MHz 


FM OSCILLATOR COIL 
10 MICROHENRY COIL RF CHOKE 


AM ANTENNA ASSEMBLY 
TRAP COIL 455 KHz 

AM FILTER PRIMARY 
AM FILTER SECONDARY 


10.7 MHz IF PRIMARY 

10.7 MHz IF SECONDARY 

FM QUADRATURE DETECTOR 
FM 27 WH. COIL 

10 MiCROHENRY COIL RF CHOKE 


AM OSCILLATOR TRANSFORMEA 
AM IF FILTER 
AM DETECTOR COIL 


10.7 MHz 1.F. 


ARE ESR REESE a 


ses 


2 RG Bate i igs ties tara i 


at F BLO} ONE RE EE 


AM IC 
FM IC 


STEREO DECODER PHASE LOCK LoaP 
(PREFERRED) 

STEREO DECODER PHASE LOCK LOOP 
{ALTERNATE) 


STEREO INDICATOR LIGHT 
ae SCA! SERA RES ARSED SC, eee 
HEADPHONE JACK 
CIRCUIT BOARD RF 
CIRCUIT BOARD AUDIO AND POWER 
SUPPLY 


BAND SWITCH 


wg Si SiR ote tcc cpg ta 
SWITCH Se 


CERAMIC FILTER, 10.64 MHz (BLACK) 
CERAMIC FILTER 10.67 MHz (6LUE) 
CERAMIC FILTER, 10.70 MHz (REO) 
CERAMIC FILTER, 10.73 MHz {ORANGE} 
CERAMIC FILTER, 10.76 MHz (WHITE} 


FM RF FIELD EFFECT TRANSISTOR 
MIXER TRANSISTOR 
FM OSCILLATOR TRANSISTOR 


STEREO LAMP SWITCH 


PRE-AMPLIFIER TRANSISTOR 
PRE-DRIVER TRANSISTOR 
DRIVER TRANSISTOR 

NPN OUTPUT TRANSISTOR 
PNP OUTPUT TRANSISTOR 


PRE-AMPLIFIER TRANSISTOR 
PRE-DRIVEA TRANSISTOR 
DAIVER TRANSISTOR 

NPN OUTPUT TRANSISTOR 


|M || {9KHz OSCILLATOR OUTPUT 


eT 


LIOI,A.M. ANTENNA 


eae _| [Of Test Points RF TUNER 
[PART No | DESCRIPTION |A| EM. ANTENNA INPUT L203, FM. QUAD. DETECTOR COIL (10.7 MHz) -IC20I, FM-LF LIMITER DETECTOR 
}Qi fi2t-1030 | EM.-R.F | D | FM. LE INPUT L204, FM. 27yH COIL L4,FM. OSCILLATOR COIL (87.5 MHz) 
a2 | F.M. MIXER |G | EM. LF OUTPUT | C301, MULTIPLEX PL.L. DEMODULATOR T201, FMSI.F. TRANSFORMER 
a3 EM OoU EERTOR |H] FM, DETECTOR OUTPU R2II, AFC REFERENC C14, FM. OSCILLATOR TRIMMER (108.6 MHz) 
| Q301 | i2i-975 | STEREO LAMP SWITCH i A.M. R.E INPUT eee "3, TRAP COIL a 


AUXILIARY / TAPE RECORD 
300 OHM SPEAKER BRACKET 
FLM. ANTENNA RED WHITE 


C, OAT GI ' 


2 OR a 
HA AT ©.kB L2, FM-R.F COIL 


l21-976-01 OUTPUT 


\ 
| Q405 || 121-977-01 ir TO 
= E 
O45! | PRE-AMPLIFIER (e) Ee ik Oe =; 
| Q452 | PRE-DRIVER L R SPEAKERSL O : 2 LI, FM. ANTENNA COIL 
(9453 |i2i-1006 | oO. © '19 > 4 ® il CIA, FM. ANTENNA TRIMMER (106 MHz) 
DRIVER Tare ee Rew ee olla be CIF, A.M.-R.F. TRIMMER (1400 KHz) 
oe l21-976-Ol) OurpyT = CIC, FM.-R.F TRIMMER (106 MHz) 
121-977-01 | i 
ICIOl || 221-107 | A.M-R.E MIXER-LF. PHONO mMoToR = ‘*1'!02,A.M.-I.F FILTER 3 HOD MAN Deh Noel ERMINAES 
ric201 | 221-108 | FM.-l.E LIMITER DETECTOR TO EM. ANTENNA A.C. C103, A.M. OSCILLATOR TRIMMER (1630 KHz) 
resol Week or" “| WULTIELEx RIEL DEMGLULATOR TERMINALS IN SaaNGAINGUE TIOI, A.M. OSCILLATOR TRANSFORMER (535 KHz) 
dh \ T103, A.M. DETECTOR COIL ! 
We ene Aves ICIOI, A.M.-R.E MIXER 
~ Wl L102, TRAP COIL (455 KHz) i 
», TO R302, PL.L. OSCILLATOR FREQUENCY ADJUST 
WIRES TO SPEAKER JACKS—> \. &\ AUXILIARY / TAPE 
SN RECORD JACKS 


Wa s 


=< TO 
— Se = POWER SWITCH 
=) we w 
aE 5) 
STEREO LIGHT 


( nN 
E) DIAL LIGHTS 
C. FOR TAPE 


ai 
Ab Dave IN nia 


SB LEFT 
a 

: Pees 
cl RIGHT 


FX502, 1.25 AMP. REGULAR FUSE 


ALLEGRO LIGHT 
FX501,0.375 AMP SLOW BLOW FUSE 


E 
= Q45l 


Q403 sBkyc Q452 Q40l 
Q402 


TAPE our 


Q454 Q455 Q405 Q404 


‘ 


HEAT SINK Hi TUNING SHAFT 
STEREO 
* INSULATOR MICA Serre rer ewe 
TRANSISTOR = 
% aia 
INSULATOR BUSHING TINNERMAN 
Seneui \, SPEED NUT S \ 
eee - - - - - SPEAKER SWITCH = ’ 
a 5196-1 , 
HEAD PHONE JACK—” BALANCE | ' TREBLE 7,2) ae 
%* MICA INSULATOR AND BUSHING ARE CONTROL | ;CONTROL ye 
USED ON Q404 AND 0454 ONLY. BASS LOUDNESS FUNCTION & a ae 
CONTROL CONTROL SELECTOR ae 1/2 TURN 


TRANSISTOR MOUNTING VIEW 


DIAL CORD DRIVE er 


TS 21/2 TURNS 
SHOWN IN FULL COUNTERCLOCKWISE POSITION 

| TUNING DRIVE-3WJR52 | 
i 


| FM.-~AFC SWITCH 


{ 


we ee 


CHASSIS 3WJR52, 522 — CHASSIS LAYOUT 


STEREO LIGHT hha 


DOUBLE PULLEY 
2 1/2 TURNS (CCW) AROUND LL ARGE PULLEY 
172 TURN (CCW) AROUND SM ALL PULLEY 


TUNING SHAFT 
3 TURNS CCW 


DOUBLE PULLEY FINISH 


(Gr | TURN (CCW) AROUND LARGE PULLEY seal 1 TURN 
MP 31/2 TURNS (CCW) AROUND SMALL PULLEY A 
KG ee 11/2 TURN 


3296-2 


DIAL CORD DRIVE 


SHOWN IN FULL COUNTERCLOCKWISE POSITION 
TUNING DRIVE-3WJR522 


64 


65 


RTO, 


> 


F , 
21-735 [A.M. CONVERTER 
A.M.-F.M. 2nd LF 
F.M. 3rd I.F 
TUNING METER CONTROL 


PRE-AMPLIFIER 
AUDIO AMPLIFIER 


Y 
00 
~] 
~J 
U0 
rt 
mi 
oO 
0 
< 
mi 
pt) 


[aa04 fizi-oos joRIVER 
soe forsonoeuTre” 

/Q451 1121-433 [PRE-AMPLIFIER 

[a452 fizi-i005 [AUDIO AMPLIFIER 
sxfeear|memen 
[oasa fizi-wosforiveR 
(0455 OUTPUT 


121-433] PRE-AMPLIFIER 


221-79-0 | 
1c301 or {MULTIPLEX DEMODULATOR 
22i-79 


0D/O\O;O 
onl on! Oo | O 
m!l—irla 


™~N,”™ 


DIAL CORD DRIVE 


SHOWN IN FULL COUNTERCLOCKWISE POSITION a 


OL test Pots 
TATEM, ANTENNA INPUT 
rp fist EME INPUT 
6 [3rd FMOUTPUT 
HFM. DETECTOR OUTPUT 
1 
we 
Mi 


+| RATIO DETECTOR PRIMARY TUNING 
LIAM. R.F & IF INPUT T207, EM. RATIO DETECTOR TRANSFORMER (107 Muz) 
I9 KHZ AC. GAIN T205, FM. 3rd LE TRANSFORMER (10.7 MHz) 
19 Kuz D.C. GAIN _ | T206, A.M. 3rd LE TRANSFORMER (455 Kuz) 


T203, F.M. 2nd I.E TRANSFORMER (10.7 MHZ) 


R302, 500 OHM MUTE CONTROL 
T302, DETECTOR COIL TRANSFORMER (38 Kuz) 


T501, POWER TRANSFORMER TAPE A.C. T204, A.M. 2nd I.E TRANSFORMER (455 Kuz) 
a T20!, FM. Ist LE TRANSFORMER (10.7 Muz) 
TO ANTENNA BRACKET 4 YY js T202, A.M. Ist LF TRANSFORMER (455 Kuz) 
REO— (GRN RED7 [ke L3, TRAP COIL (10:7 MHz) 
T. 


JACK ASSEMBLY: LIO!I, A.M. ANTENNA 


Cl3, 1.7 TO IOPF TRIMMER 
L2,FM.-R.F COIL Q70I 


OF ozs 
OF 


B Ew | 
(Or 2O 


on 4yaemeee||l\0 
hes 
yi 


10 JACK ASSEMBLY 


Dean. 7] PHONO 
wee” | MAGNETI 


BZ — 3 ly © ; = i 
l= a | 5 g Oly l| “| PRE-AMPLIFIER |azvo2__ 9752 
Ar Ts oattine 
AC.PLUG = TUT EO PRE-AMPLIFIER 


AUXILLARY 


WHT 
MAGNETIC PHONO~ 
EM. ANTENNA CLAMP 


‘?) 


AUXILLARY SWITCH 


LC. 301, MONOLITHIC MULTIPLEX 
DEMODULATOR 


T3Ol, INPUT COIL (19 Kuz ) , 
F501, A.C. FUSE, 75 AMP SLO-BLO-~ ff if 


PILOT AND 
METER LIGHT 


——4 
WE 


S{CIH, EM. DETECTOR TRIMMER (106 MHz) 
SICIF, A.M. OSCILLATOR TRIMMER (1630 Kuz) 
L4, FM. OSCILLATOR COIL 

TIOI, A.M. OSCILLATOR TRANSFORMER 


i 

f 
a 

1. N 


EgaC E C 


B B 
ee = 


TUNING METER 


SWITCH 
HEAD PHONE} 


A.C. ON-OFF SWITCH 


DIAL AFC 
INDICATOR LIGHT \ SWITCH 


x F502, PILOT LIGHT FUSE, LIGHT DUAL. “BALANCE DUAL CTUNING JACK 
il SELECTOR TREBLE CONTROL ‘—LOUDNESS SPEAKER HIGH CUT 
SWITCH CONTROL (BOTTOM) CONTROL SWITCH FILTER 
_ + ~~ (BOTTOM) (TOP) (TOP) SWITCH 


INSULATOR 
(l2t-927-02 ONLY) 


SCREW 
| FINISH START bap. | x 
™ UD) i | TURN 2 TURN INSULATOR BUSHING TINNERMAN SPEED NUT 
= TRANSISTOR CHASSIS 
—~ 
erent = =" TRANSISTOR MOUNTING VIEW 
3 TURNS CCW = 21-926-02 & 121-927-02 


CHASSIS 8WJR56 — CHASSIS LAYOUT 


(Bxe-+000—@(E ped ~10¢b———______pye-+ 4300 


ALL VOLTAGE GAINS AT MAX. CONTROL SETTINGS 


Qi Q2 040! gn } 
: Q20! Q202 Q203 ~v) OUTPUT 
F.M. R.F. F.M. CONV AM-EM.ISTLE Geni PRE-AMPLIFIER LOAD 
‘ ee M>F.M, IST LE. A.M.- FM. 2ND LF. FM. 3RD LF. a : & 
(121-953) (121-613) (121-614) (121-950) (121-980) pee (121-433) OTEST POINTS 


A F.M.ANTENNA INPUT 


C2il 100K D 
sve 5.5 PF 1207 10.7MHz ein ; a : ane INPUT 
ipa Bask 2 ; 
1203_10.7 MHz 470 cal “1 ® 0068 EBOPF gy MW. OUTPUT 
T201 10.7MHs caeemaeaan — H f.M. DETECTOR OUTPUT 
R2 86 --— R202 236 q 10.43v\c C406 R409 cals H+RATIO DETECTOR PRIMARY TUNING 
OPN 100K we 205 $1206 ee AJ205._l0TMtz 470PF ioK ¢ Se isk f L AM.R.F. & LF INPUT 
AGCIGe iT I ee s 208 ies san _|2 vio ad 7 fi M I9KHz A.C,GAIN 
c4l2 MI I9KH 
. C404 27K _ | SOK l iit i RED 50K HU ts : AUDIO 
car = CONTROL | CONTROL | rls te (121-1005) 
27 ! 
= $ on | rae C409! } Acan RED/ VEL e RAIS 
455KH2 (206 ae | gece 068] | [ee naa | 
wen, 42PF =—— t" ass sl ad |= BALANCE | | 
ots sey [SLE], ows _ 'g CONTROL PRE-DRIVER 
203 gt204 | a 4 Ur I ga! sures at : : (121-877) 8427 
R227 @ Q451 i. | | 
5 R206 (G2) f= 472 {4 
| 47K PRE-AMPLIFIER | a 033 | 1 | BLU/ YEL : | 
ak ; sbRas WHT R459 ei swe Ig 
047 35K | lOK case | } #6460 HIGH CUT oD 
= = +12.8V = 456, | 039 | 370068 = Rags | SWITCH fff J output 
. | “—Pona—POFF 1] -927- 
4 ORN/WHT3 1 YEL/WHT | (121-927-02) 
ao ae ; 2 VIOAWHT R4IO(L} 2! is _ jl INSULATORS 
aasy 3 R408IL) eee | wT Tews i= =I A 
27k ,| 0k CONTROL RarziL) ! ut 
1) LOUDNESS BLU/WHT | 1 50K ‘lt 
CERAMIC PHONO BLK] CONTROL , | TREBLE STEREO 
SW7 = C459 craywnt| CONTROL II! cas HEADPHONE 
AUX.<@—  —D>MAG. PHONO cas? RAGS 068 fat il JACK 
——— | : 
(eer R451 C453 I ie 462 
“| {I Tiel pce Mae ie = = PF <L AUDIO AMP 
we e O = 
Q101 uy | | — rl R454 hess (121-1005) 
A.M. CONV. o ¢ 9% . 
(121-735) gio7 a | = = 
Ht yy | | sw 
We yy! | ‘ PRE-DRIVER ,,., SPEAKER SWITCH 
1-877 
i ! | ale ) 20 MAIN le a 
Hi ol TRANSISTOR LEAD LAYOUTS BOTH 
Ht LEAD END VIEWS NOTE ae 
SW 
SH EVES in UI - , 2 8 “BOTH" POSITION tet 
————— | he { law rn SPEAKER 
CS a a E 
é ie au RM ar SB Ul = i OO RS OT Lr 
: Be) GaSaaSS nn Wee 
CYRED RA oe iI if \ : 
GH 
Sern Be ill || 0401,0451,0402,0452 0403,0453 REMOTE 
Ch J tunincmerer L {I if SPEAKER 
R232 E Mt | OR LEFT 
S30K 220232 R233 Il ay REMOTE 
: p | 2k inl ‘ C 8 SPEAKER 
BIAS ADv. | if ; E C : 5 E C 
= = | | | 
4 38 KHz RIGHT CHANNEL LEFT CHANNEL 1.C-30! eS 
C107 l C. 
LIOl clr cig 7 chr —— #1 5y = OS +12.8V ae0e | | TOP VIEW (4%) a _crrionan uote 
A.M. ANTENNA L.N4700¢, 25°F P-P pall TUNING METER CONTROL | | il] yy it aon COLOR DOT ALL VOLTAGES ARE GC UNLESS OTHERWISE SPECIFIED 
(FRONT VIEW) ® bd C314 : rye l21- 433 St ot MODEL io cee Q2, Q101, Q201, 02202, 9203 DC VOLTAGES SHOWS ESS CONTROL AT MINIMUM LINE. 
Boe R306 R307 ; | | VOLTAGE I20VAC USING 4 HIGH IMPEDANCE VT V i. 
= 5.6K 5.6K 9) ALL RESISTORS IN CHMS, 1M WATT CARBON, OR CARBON FILM 210% 
x “ 45% ) 25% * * DOT ON TOP UNLESS OTHERWISE SPECIFIEO. 
S Daas a R308 cans TO gs noes ERAN 108 BASING ALL CAPACITORS ARE IN MICROFARADS 210% UNLESS 
pas OTHERWISE SPECIFIED 
= (ut) C3IOM C3 100K C312 +36V y ‘ LF FREQUENCY: 4M, 455KHz 
= R754 Fw tO 7 MN: 
LF TERMINATION 1.c.~ 301 oss] 0033] 470PF 2 igoK ‘aduuatee ts aie 
(BOTTOM VIEW 221-79-01 = = = FW. 88-106 MHz 
} SEE LEGEND4 ““'oy ages: “| -ersa ~agay 
C301 221-79 onan 8.2MEG | -l GATE2 ORAIN TO woicates cnassis cnouno 
¢303 : 
123 BANDSWITCH POSITIONS 00! a Cn rev oC Z PLASTIC PACKAGE P INDICATES £20% TOLERANCE 
[s—s—s} -R +4. = hy 4 
ar STEREO CATES VOLTAGE 
1 — } POSITION I~ A.M (SHOWN) #1 2VP-P R301 ¥1V Ppt INDICATOR 3 8304 = ye i p> wo 
, POSITIONS f , STEREO sa EY —e) SW FS ON ey [RTI > OR ee pRan 8 FE 8B oo sae test toms 
6 5 4 ~ FM 2 C7. 
‘eltrouvic) POSITION 4 ~ TAPE rier LEFT @==e- " ty’ © ea—cATE2 C I ARROWS ON CONTROLS INDICATE CLOCKWISE ROTATION. 
POSITION 5 ~ AUX. = oO C305 C306 : GATE! sae ROM CHASSIS, OUTPUT 
6304 | oF or SEE LecenD =e 0404, 0405, 0454, 0455, 0406, 0456 TaANSOTORS IN EACH CHANNEL SHALL BE A PAIR 
é 2200 ro T301 =.0039 : 121-926~-02 & [21-927-02. 
al 3) I ISKH2 Kes ee 2 SH VOLTAGES MEASURED IN THE F.M. STEREO POSITION, 
15% INPUT COIL RIGHT { GATE! # # RIPPLE VOLTAGE MEASURED WITH NO SIGNAL INPUT, 
ats ¥/4VP-P 1 
bene 2.7MEG) 150K Q70! SUBSTRATE 
C706 C707 ee METAL PACKAGE 
oopr 47opr [2t- 4335 


PIN 3 ses PIN 1 PIN 10 38 KHZ TANK END PIN 13 PIN 12 (UPPER) RIGHT OUTPUT 


COMPOSITE L&R, L-R (IKHZ 19 KHZ (WITH L 19 KHZ 38KHZ PULSES 38 KHZ 38 KHZ PIN 11 (LOWER) LEFT OUTPUT 
LEFT ONLY) 19 KHZPILOT 10% ONLY) 200 MV P/P 1.2V P/P 80MV P/P 13V P/P 1.4V P/P (L INPUT ONLY) 1 V P/P 
1VP/P 


4 
? 


CHASSIS 8WJR56 — SCHEMATIC 


Q| Q2 Q20! Q101 Q202 Q203 
121-953 121-6135 l2i-614 121-735 121-950 l2i-950 


Est V E<L23V E=13V E22,22V E=|.44V 
=|, e211V B=2.0V B=2.97V B=2.17V 
CHASSIS 8WJR56 C212.4V C=11.08V C=12.5V C#10.43V SWI-2F-9 Cs9.06V 


ITEM PART ITEM PART PART 
remtie oda [won| "nos sueorney ae eS!) eee ee a ee ee ee ee Ome eae Meee a ee a ee Ree seen acces 


F.M, DETECTOR TRIMMER 22-6906 + MFD MYLAR 60V 63-0922 24 150K OHM 
F.M. DETECTOR TUNING Cres 22-3383 100 PFD DISC BC0V 63-9921-72 | 1K OHM 
F.M, OSCILLATOR TUNING C756 22-7602 1800 PFD §0V 63-9821-88 | 4.7K OHM 
AM, ANTENNA TRIMMER C757 22-5761 470 PFD 1000V 63-9922-04 | 22K OHM 
A.M, ANTENNA TUNING C758 22-3412 820 PFD DISC B00V 63-9921-90 | 5.6K OHM 
A.M. OSCILLATOR TUNING 


A.M. OSCILLATOR TRIMMER R1 63-9921-56 | 220 OHM 5% 63-9922-20 | 100K OHM 
F.M,. ANTENNA TRIMMER R2 63-9922-20 | 100K OHM 5% 63-9921-72 | 1K OHM 
F.M, ANTENNA TUNING R3 63-9921-64 | 470 OHM 5% 63-7949 8.2 MEG OHM 1/2W 
22-7622-20 | 27 PF DISC 50V R4 63-9921-78 | 1.8 OHM 5% 63-9922-26 | 180K OHM 
22-2729 .001 MFD DISC 25V RS 63-9921-78 | 1.8K OHM 5% 63-9921-90 | 6.6K OHM 
22-3675 10 PF DISC +5% 500V RG 63-9921-98 | 12K OHM 5% 63-9922-08 | 33K OHM 
22-5761 470 PF DISC 1000V R7 63-9922-36 | 470K OHM 5% 63-7952 10 MEG OHM 6 
22-3541 3.3 PF GIMMICK £5% 500V R& 63-9921-36 | 33 OHM 5% 63-9922-54 | 2.7 MEG OHM 
22-7621-19 | 24 PF DISC £5% 50V R9 63-9922-36 | 470K OHM 8% 63-9922-24 | 150K OHM GND 
22-5879 3.3 PF DISC +.25 PF 25V R10 63-4142 100 OHM 1/4W 5% 63-9921-72 | 1K OHM 
22-2729 .001 MFD DISC 25V R11 63-9922-30 | 270K OHM 5% eee oe r EM 0033 WITH 22I-79-0I 
22-5878 5.5 PF DISC +0.5 PF 500V R12 63-9922-12 | 47K OHM 5% TENNA COIL Mi. f 
22-7615-10 | .047 MFD DISC 5OV 20-3665 FM RF COIL ANTENNA R .0039 WITH 22I-79 
22-4855 1.7 TO 10 PF CERAMIC TRIMMER 101 63-9922-00 | 15K OHM 5% 20-1631 TRAP COIL 10.7 MHz 
22-7615-04 | .0047 MFD DISC 50V R102 | 63-9922-18 | 82K OHM5% 20-3597 FM OSCILLATOR COIL 
22-2729 | .001 MFD DISC 25V R103 | 63-9921.96 | 10K OHM 5% /ORN SWI-2F-3 
22-7615-10 | 047 MFD DISC 50V R104 63-9921-72 | 1K OHM 5% $-93292-01 | AM ANTENNA ASSEMBLY WHI 
22-3177 390 PF DISC S0OV R105 63-9921-80 | 2.2K OHM 5% 149.311 FERRITE CORE SLEEVE F 


IN T101 AM OSCILLATOR TRANS. PRI. ANT 
IN T101 AM OSCILLATOR TRANS. SEC. 


R106 63-9921-64 | 470 OHM 5% 
R107 63-9921-64 | 470 OHM 5% 


22-7615-10 | .047 MFD DISC 50V 


22-7615-06 | OT MFD DISC SOV 

22-5972 390 PF 45% POLYSTYRENE 125V R201 63-9921-68 | 680 CHM 5% IN T201 IST lF TRANSFORMER 10.7 MHz PRI. 

22-7615-10 | .047 MFD DISC SOV R202 63-9921-58 | 270 OHM 5% IN T201 1ST IF TRANSFORMER 10.7 MHz SEC, 

22-4819 2 PF N4700 2.25 PF SOOV R203 63-9921-64 | 470 OHM 6% IN T202 1ST IF AM 465 KHz PRI. Q20 4 


IN T202 1ST IF 455 KHz SEC. 
IN T203 2ND IF TRANSFORMER 10.7 MHz PRI. 


R204 63-9921-84 | 3.3K OHM 5% 


22-7615-10 
1 R208 63-9921-96 | 10K OHM 5% 


.047 MFD DISC 50V 


21-433 


22-5660 2.7 PF DISC £.25 PF B00V R206 | 63-9921-64 | 470 OHM 5% tN 7203 2ND IF TRANSFORMER 10.7 MHz SEC. 
22-5483 .0015 MFD DISC 500V R207 63-9921-72 | 1K OHM 5% IN 7204 2ND fF AM 455 KHz 
22-5487 AT MED DISC 3V R208 63-9921-80 | 2.2K OHM 5% IN T205 3RD IF TRANSFORMER 10.7 MHz PRI. 
22-5481 560 PF DISC 500V R209 63-9921-64 | 470 OHM 5% INT205 | SRD IF TRANSFORMER 10.7 MHz SEC. 
22-7615-10 | .047 MFD DISC 50V R210 63-9921-72 | 1K OHM 5% INT206 | 3RDIF AM 455 KHz PRI. 
22-7639-23 | 42 PF DISC 25% 50V R211 63-9921-66 | 660 CHM 1/4W 5% INT206 | 3RD IF AM 455 KHz SEC. WHITE 
22-5660 2.7 PF DISC +.25 PF 500V R212 63-9921-64 | 470 OHM 5% IN 7207 RATIO DETECTOR TRANS. 10.7 MHz PRI. 
22-7615-10 | .047 MFD DISC 50V R213 63-9921-68 | 680 OHM 5% IN 7207 RATIO DETECTOR TRANS, 10.7 MHz 
22-5482 680 PF DISC 500V 1 R214 =| 63-9921-68 | 680 OHM 5% TERTIARY BLACK 
22-5481 560 PF DISC 500V } R216 63-9921.88 | 4700 OHM 5% IN 7207 RATIO DETECTOR TRANS. 10.7 MHz SEC. 
22-3770 5.5 PF DISC + .25 PF S00V R216 |: 63-9921-88 | 4700 OHM 5% GRAY 
22-7615-10 | .047 MFD DISC 50V R217 63-9921-80 | 2.2K OHM 5% 95-3271 AM OSCILLATOR TRANSFORMER 
22-6225-19 | 1.8 PF DISC +.25 PF 500V R218 | 63-9922-20 | 100K OHM 5% YELLO 
22-5482 680 PF DISC 500V 1 R219 | 63-9922-04 | 22K OHM 5% 95-2546 FM 1ST TRANSFORMER 10,7 MHz 
22-7615-10 | .047 MFD DISC 50V } R220 «| 63-9921-84 | 3.3K OHM5% 95-2541 AM 1ST tF AM 455 KHz 
.0047 MFD DISC 50V R221 63-1810 3.9K OHM 5% 95-2547 FM 2ND 1F TRANSFORMER 10.7 MHz 
680 PF DISC 500V 95-2542 AM 2ND IF AM 455 KHz GREEN 
390 PF DISC 500V 95-2548 FM 3RD tf TRANSFORMER 10.7 MHz 
390 PF DISC 500V R223 63-9922-32 | 330K OHM 5% 95-2689 AM SRD IF AM 455 KHz sw2 BLACK 
22:7142-03 | 4.7 MFD ELECTROLYTIC 25V R224 63-9922-36 | 470K OHM 5% 95-2545 FM RATIO DETECTOR 10.7 MHz EM. AFC SWITCH 
22:7151-04 | 10 MFD ELECTROLYTIC 16V R225 63-9921-80 | 2.2K OHM 6% 
22-5989 .02 MFD DISC 25V | 95-3248 INPUT COIL 19 KHz 4 ‘e) 4 
22-7615-10 | .047 MED DISC 50V ees ae lap 95-3023 DETECTOR COIL 38 KHz Q 
22-7615-06 | .01 MFD DISC 50V 63-9922. 7K OHM 5% eae rene 
22-3393 .01 MFD DISC 25V | R228 63-9922-10 | 39K OHM 5% ES SRST TF ROWER TRANSFORMER: | 2 |- | '@) O 6 WHT 
22-7615-10 | .047 MFD DISC 50V | R229 63-9922.22 | 120K OHM 5% SWI-IF-8.9 
22-7615-04 | .0047 MFD DISC SOV R230 | 63-9922.36 | 470K OHM 5% 85-1461 BAND SWITCH E=0.0V ah 
22-3652 1 MFD DISC 10V } R231 63-9926-50 | 1.8 MEG OHM 10% 85-1437-01 | AFC SWITCH (SLIDE SP-DT) PREFERRED B=0.6V RED SWI-iIR-8A,9A 
22.3675 10 PF DISC 6% 500V h R232 63-9922-32 | 330K OHM 5% OR . 
22-3652 MEO DISC tov f R233 | (63-9250 2K OHM METER CONTROL 85-1372-01 | ALTERNATE C2#1§.5V / BRN TXSO! 
| R234 63-9922-00 | 15K OHM 5% 85-1496 SPEAKER SWITCH (DP-37) ed 
22-2729 .001 MFD DISC 26V R235 63-9921-98 |12KOHM5% $= |. Fisica: SOPRE TACO USE WEE 5 Rea at Q 4 @) 3 SWX4-2 
22-7142-03 | 4.7 MFD ELECTROLYTIC 25V R236 =| 63.9921-96 | 10K OHM 5% $5-1515-01 | LOW CUT FILTER (OP-DT) /GRN 
22-5782 2200 PF POLYSTYRENE +5% 500V ] R237 63-9922-02 | 18K OHM 5% 85-1515-01 | HIGH CUT FILTER {DP-DT) | 2 | os 8 7 7 or 
22-3728 15 PF DISC 500V ; 85-1516 MAGNETIC CERAMIC PHONO SWITCH 
22-7613-18 | .0033 MFD DISC BOOV (USED WITH } R301 63-1831 12K OHM 1/2W 10% | 2] | a 76 8 
221-79-01) | R302 63-9697-26 | 500 OHM MUTE CONTROL [ALT 63-9261 103-47-01 | AFC DIODE 
oR +/4W 20%) OR E=0.6V GRA 
22-6581 .0039 MFD DISC 500V (USED WITH | R303 63-9922-34 | 390K OHM 5% | 103-188 : 
221-79} 1 R304 | 63-1458 —| 390 OHM 3W | B=I.2V 
22-3527 .22 MFD DISC 12V ite Saban I S00 OHM SW serceeresmmncwwens 103-142 SILICON DIODE C=(5.5V TO TXSOI 
22-5782 2200 PF POLYSTYRENE 5% 500V 1 R306 | ~63-9921-90 | 5.6K OHM 6 : EO / YEL 
22 7619-16 9033 MFD DISC 50V R307 63-9921-90 | 5.6K OHM +5% | 103-23-01 | GERMANIUM DIODE 
MFD DISC 50V | R308 63-2922-20 | 100K OHM 5% 103-90 
22-16 470 PF DISC 500V I R309 | 63-9922-20 | 100K OHM5% 10380: °- | SEN telat DIDDES MATCHED. PAIR! Q453 
22-7618-10 | .047 MFD DISC 50V | R310 63-4147 120 OHM 1/4W 103-2301 | GERMANIUM DIODE | 2 | eae 87 7 or 
22-36 470 PF DISC 500V I 103-23-01 | GERMANIUM DIODE 
22:7618-10 | .047 MFD-DISC BOV | R401 63-8922-46 | 1.2 MEG OHM £5% 103-23-01 | GERMANIUM DIODE | 2 | a 7 6 8 DS30I 
22-7641-22 | 39 PF +6% DISC GOV | R403 63-9922-38 | 470K OHM 5% 
1 R404 63-9924-60 | 4,7 MEG OHM 10% 103-222-01 | SILICON DIODE F=0.6V 
22-7636-10 | 047 MFD DISC 50V 1 R405 63-9922-06 | 27K OHM 5% ‘ 
eved a a0 PF DISC S00V R407 63-9921-82 | 2.7K OHM 5% 103-222.01 | SILICON DIODE B=[.2V 
! ; R408R 50K DUAL LOUDNESS CONTROL L mie 7 = 
. 1 MFD ELECTROLYTIC SOV rags, | 691016903) “(ary 93-10189-01) Z TL OICONRECTINIER FO C =15.5V GRN 
470 PF DISC S00V R609 63-9921-96 | 10K OHM 5% 1 SP SUUCON RECTIFIER 8 oo as. RN / YEL TO TX50i 
.27 MED MYLAR 50V R410R | 63.9973 |100K DUAL BASS CONTROL DIODE (ZENER) Q454 
.039 MFD MYLAR 50V RA10L {ALT 63-8982-01) 
225722 268 I MFO MYLAR 100V | Rat 1 : 63-9921-92 | 6.8K OHM 5% . 221-7901 | mMoONOLITHIC MULTIPLEX 12 |] O O 6 
° ‘ 5OK DUAL TREBLE CONTROL OR 
22-5814 | .022 MFD MYLAR 20% 100V bRai2L | 698983-03 |" (at T 63-8983.01) | 221-79 DEMODULATOR (SEE C306) E=0.0V A WHT/YEL 
22-16 470 PF DISC B00V R413 63-9922-00 | 15K OHM 5% B=0.6V 
22-6905, | 1MFD MYLAR 10% 50V : R414 =|: 63-8981-03 | 250K BALANCE CONTROL 100-611 STEREO INDICATOR LIGHT : : : a “omg WI-2R-IIA 
22.2939 " | 680 PF DISC 500V (ALT 63-8981-01) 2 aa C =15.5V ze J rate! ag 2 i POINTER LIGHT 
22-7152-09 | 220 MFD ELECTROLYTIC 25V R415 | 63-9921.90 | 8.4K OHM 5% 40 é c f: | Pg SX503.  §@ METER LIGHT 
20 PF DISC +5% 506V R416 63-1726 39 OHM 5D: Q 4 5 5 4 QnOe. > ~\ : 
220 MFD ELECTROLYTIC 16V Bal ae 62-9921.90 | 5.6K cob 6 —— eDS604 | 100-6! : : : best : m | 7 DS505 
v RNASE: Beara: irs anise oS ansxoo | i = 4 | : 
33 MFD ELECTROLYTIC 25V R419 63-9946-48 ‘82 OHM 5% TZW cae tail | 2 9 2 t 0 2 : PILOT 
22-7154-12 | 1000 MFD ELECTROLYTIC 35V 1 R420 «| (63-6036 150 OHM 5% 1W 204-642 | CIRCUIT BOARD E=|6.0V IGHT 
22-7601 033 MED MYLAR 50V 1 R421 63-9946-19 {| 6.2 OHM 5% 1/2W AE eh 4 -1 ad 
22-7613-16 | .0022 MFD DISC BOV PeRMaerrasaer bs ee a ESE B=16.5V 
| Raze’” | 62002020 | 100K OHM ; REGULAR C = 36V 
22:7615-10 | .047 MFD DISC 50V | Raza 63-5922-20 | 100K OHM 5% 
22-2939 680 PF DISC 500V 1 R425 63-9922-28 | 180K OHM +6% 122-85 TUNING METER GRA 
22-7616-10 | .047 MFO DISC 50V } R426 «| _63-9922-23 | 130K OHM 5% Q 45 6 SWI-2R-2A 
22-7153 1 MFD ELECTROLYTIC 50V } R427 63-9921-60 | 120 OHM 5% 121-953 F.M. R.E. 
22-16 470 PF DISC 500V I R428 63-9946-76 | 1500 OHM &% 121-613 F.M. CONVERTER | 2 | = 9 2 6- 02 
22-5984 .27 MED MYLAR 50V R430 63-1757 220 OHM a 
22-7202 ,039 MFD MYLAR 50V 121-735 A.M, CONVERTER E=16.0V 
22-5722 068 MFD MYLAR 100V R451 63-9922-.46 | 1.2 MEG OHM 5% B=16.5V 
22-7613-22 | .0068 MFD DISC 50V } R453 63-9922-36 | 470K OHM 5% 121-614 A.M, F.M, 1ST LF ; GRN 
22-5814 ,022 MFD MYLAR 20% 100V | R454 63-9924-60 | 4.7 MEG OHM 10% 121-950 A.M, FM. 2ND LF. C=0.0V SW1-2R-I0A 
22-16 470 PF DISC 500V | R455 63-9922-06 | 27K OHM 5% 121-950 F.M. 3RD IF. 
22-6905 1 MFD MYLAR 10% 50V | R457 63-9921-82 { 2.7K OHM 5% 121-633 TUNING METER CONTROL 
22-2939 680 PF DISC 500V I R459 63-8921-96 | 10K OHM 5% 
22-7152-09 | 220 MFD ELECTROLYTIC 25V R461 63-8921-92 | 6.8K OHM 5% 121-433 PRE AMPLIFIER 
22-2693 20 PF DISC +5% 5O0V R463 63-9922-00 | 15K OHM 5% 121-1005 | AUDIO AMPLIFIER 


GRN / WHT 


22-7151-09 | 220 MFD ELECTROLYTIC 16V R465 | 63-9921-90 | 6.6K OHM 6% 121.877 
22-2939 680 PF DISC 500V R466 | 63-9921-38 | 39 OHM OR PRE DRIVER a fa) 
22-7326 .047 MYLAR £20% 100V R467 _| 63.9921.90 | 6.6K OHM 6% | 121-768 = W 
22-7154-12 | 1000 MFD ELECTROLYTIC 35V 1; WAXAGE | BEMHEAR TE oe | 121-1006 | DRIVER = a 
22-7601 ,033 MFD MYLAR S0V Rdeo | 63-9946-46 | 82 OHM5% ! 421-927.02 | AUDIO OUTPUT 
22-7623-16 | .0022 MFD DISC 50V 150 OHM 1W 5% 121-926-02 | AUDIO OUTPUT 
6.2 OHM 5% 1/2W R 
.01 MFD DISC 600V HN 121-433 PRE AMPLIFIER ol 2\= : ~ 
91 MFD DISC 500V 7 {.etOnMaw 121-1005 | AUDIO AMPLIFIER >| wv cs 50K 2 50K ce lOOK = 
Ta2T MED: : opener: 100K OHM 5% | 121-877 = = 4 2 a 20 e : 
470 MFD ELECTROLYTIC 16V 120 OHM 5% OR PRE DRIVER fi pee ie v > = 
stl ll MYLAR +20% 100V R478 63-9948-76 | 1500 OHM 5% 123-768 Diz 2|/> L)I 3 | 3 LI 3 (L)1 U 
pen 220 OHM 1/2W 127-1006 | DRIVER J] Q& a} 3 > 
121-827-02 | AUDIO OUTPUT re) ie) a;m 50K 250K SOK 100K = 


1 MFD ELECTROLYTIC SOV 121-926-02 | AUDIC OUTPUT 


saree epg anes 1 gra LOUDNESS BALANCE TREBLE BASS 

IMFO MYLAR 50V 121-483 PRE AMPLIFIER ‘ = 

A704 10, nro | e20a220 | soox on jovee | ia | PREAMPLIFIER Livio. \_ FROM = 452 Q402 Q406 Q405 0401 Q451 

220 MFD ELECTROLYTIC 35V in7os | 63-7949 | 8.2 MEG OHM 1/2W 1 oes i_1SH 121-1005 121-1005 i2t-926-02 121-927-02 121-433 121-433 
22-7164-09 | 220 MFD ELECTROLYTIC 35V F R704 63-9922-26 | 180K OHM ot 
22-7153 1 MFD ELECTROLYTIC 50V Bes §3:9922.08 33K OHM. LOW CUT HIGH Gar Sah bales Bele ay Beles V ey Bare y 

f zi4.3V = (4, 215. 216. =f, =f, 

22-2593 | 20 PFD DISC BOOV a So7e2 (to was oF SW. SW. Czi.2V Czl.2V C=0.0V Cz=36V C=12.8V C=12.8V 


22-2939 680 PFD DISC 500V 


MAGNETIC PREAMP CIRCUIT BOARD 
DRAWING APPEARS ON PAGE 77 CHASSIS 8WJR56 — 


67 CHASSIS WIRING AND COMPONENTS VIEWED FROM FOIL SIDE 


| 
| 
| 


(B)=a-+04d -10db 4 
| 750PF ALL VOLTAGE GAINS AT MAX. CONTROL SETTINGS (8) +434b 


Q20! Q202 Q203 Q40! ; 


Ql Q2 n 
- OUTPUT 
F.M. R.F FM. CONV. A.M-F.M. IST LF AM -FM, aN IF i 3RD IF c23i T PRE-AMPLIFIER uTPy 
(121-953) (121-613) (121-614) (121-950) | (121-950) 25% = (121-433) * 
Cail 
5.5 PF : R424 
206 | 25 F207 10-70 te 100K 
T203_10.7 MHz 0068 
03 _10.7 MHz 7 GS LF po | ae HH) BLU/GRA Cala RaI7 
C7 I ee. R202 10.43V|c 205 10.7MH: t25PF nik. | Late CR202 6 g0 38RN ee as 
R2 3.3PF RE i 7 Dr—t205_ $L205, | % On I, @) © rare R4093 — c4o8 R413 cara 
ORN gg 100K +5% LIV 124V 33 L201 4 L202 ry] 0.7031] | 2.97V (y L208 #L209 A laa low 039 15K ! ae 
AGC(G2] —CI6 | AN, | | Pe GRN ORN3 3YEL i ootee 
00! pao7 3408 (R) one R412 (RI Hf . 
= 27K, | 20u | i pT Os DOK ! cai2 7 4 
i| LOUDNESS 100K. | TREBLE Il! 7. 470PF| aupio (\~ = 
= CONTROL | BASS | | > CONTROL Ls } Q406 
R40 re ALL: cry pen bb ie AK J output 
= 1.2 MEG onee bov ik rac C409! i hecan aia || ¢ (121- 926-02) 
455KHz G26. = BRN/GRN| “it? | 6.8K os l Olgas RED/VEL if 
= R405 : R414 
7 1 ¢5% R404 RED = = 250k _ | 
L207 4 ares FOR | See PLES | ow BALANCE it 
a TAPE 6 LS=S 7, SWS | {S CONTROL |}; 
1203 41204 ae x = = OUTPUT | lLow cut I | 
Y R227 = TO AGC = ls FR! abet | | 3th oe | 
7x «R206 (62) a Q45l = Ley 1 | BLU YEL = II 
PRE-AMPLIFIER =) C47? | 1 | | 
coe | | 
C205 R204 Rees aT (121-433) vue BLU/VIO. | eal ur 
Ri2 047 1 3.3K 3BRN/WHT | irae sash C460 genes lo 
47k C456 | F039 | 3] 9088 Rass en 
R203 R205 4 ORN/WHT3 15K ON OFF C473 
470P lOK nee vIO/ WHT RHO ti ee I 0022 
R408 (L) 100K | lawHT = 
27K) OOK cs BASS Laan i 
aux] CONTROL shale 1|TREBLE 1|| 
= C459 gravwut| CONTROL | c4 
C457 Rak = -088 C461 it ee 
bE a est 
R45! C4 C462 
1.2 MEG .047 ov lS = = ig L 
or ie 1. AUDIO AMP 
R OK R454 - 
ae, Qiol 223,33 a7uEG S27k Met=IO0>) J output 
cRIOI A.M. CONV. a. * (121-926-02) 


(12I- 735) RIO7 


clos 
Pi vEL 047 / 
BK ae 
RIO! 121-1006) 
i F 4 30K 
) me = TRANSISTOR LEAD LAYOUTS 
> q 1 
(A) tip CHE +12.8V B+ : P 
“Wh oN. LA 
= R230 R23) R234 R237 $ R235 E—mO® @w-C E—me @O4—C 
< = C103 470K S18M 15K isk 912K —//. 4 y 
+ - LAT 
047 c =@ RA OPTIONAL 
nT R236 Q204 Sa 
std : & voumeweren 1” TUNING METER Q401,0451,0402,Q452 0403, 0453 
do6y "i hg] UNE CONTROL 
—— R232 : 2 
R103 — PHONO INPUT 330K =.¢232 are 121-433 eye 
10K R 
= oe io See RED | CHANGER B = ee is . E i 8 | 
/ ER . E c E { c 
1302 = 
4 38 KHz RIGHT CHANNEL P| LEFT CHANNEL 1.C-301 LL 
cio7 DET. COIL , C315 al TOP VIEW TION 
Pie CIF CIG T Na700%,25PF *6vP-P a LOY 047 NOT USED = OPTIONAL 
A.M. ANTENNA = = +12.8V ON THIS ie eal cep COLOR DOT 
(FRONT VIEW) MODEL Q2, Q10!, 201, Q202, 2203 
COLOR CODE R712 { 
3 aN ODOT ON TOP _ 
= ih a7i3 OF DEVICE TRANSISTOR BASING 
tet S 100K | P-P A ah 1 2 GATE | SOURCE is = oe 
= = c3il_ c3iz== +l eng tLycrio TY COLOR DOT 
LF TERMINATION T0033 470 1 180K 33K -T 220 <-] 220 
(BOTTOM VIEW) SEE LEGEND = = => 35V = 35V 
R753 C754 R757 C704 R707 C708 GATE2 DRAIN 
8.2MEG] JOMEG | 1OMEG 820PF 
123 BANDSWITCH POSITIONS PLASTIC PACKAGE 
Ca 4 
pity 
jb POSITION |= AM. (SHOWN) #izvp-P|, R30 arth _, R30 ae ~ SOUS TRATE 
= POSITION 2- FM. UTE CONTROL iaey = OR 
65 4 POSITION 3~ F M-STEREO cad = , = LA — onan 
MX COILS POSITION 4 — PHONO ae 2 Q70 x ates 
(BOTTOM VIEW) POSITION 5 ~ TAPE ae 0 C305 16306 PREAMP. ae Q404, 0405, 0454, 0455 
POSITION 6 — AUX. £304 : | rISPF T9038 bee Lecenp a 121-433 =e ' ‘ , » 2406, 0456 
é T301 =-.0039 N 
PF BW) fd 100K ORAM 
210% INPUT COIL = t eATE! 
Q75| e 
SOURCE 
PRE- 2.7 MEG] 150 Q752 2. 7MEG| 150 Q70) aUe tere 
aeass atta BAAS ec eae METAL PACKAGE 
I800PF 470PF iaoopr aroer 'el~433 
ae 
MII : 
PIN 3 PIN 2 PIN 1 PIN 10 38 KHZ TANK END PIN 13 PIN 12 (UPPER) RIGHT OUTPUT ’ 
COMPOSITE L&R, L-R (I KHZ 19 KHZ (WITH L 19 KHZ 38KHZ PULSES 38 KHZ 38 KHZ PIN 11 (LOWER) LEFT OUTPUT i 
LEFT ae i OT 10% ONLY) 200 MV P/P 1.2V P/P 8OMV P/P 13V P/P 1.4V P/P (L INPUT ONLY) 1V P/P 


, CHASSIS 8WJR57 — SCHEMATIC 68 


© TEST POINTS 


A F.M. ANTENNA INPUT 

D IST F.M.I.F. INPUT 

G 3RD F.M. OUTPUT 

H FM, DETECTOR OUTPUT 

H+ RATIO DETECTOR PRIMARY TUNING 
L AMRF. & 1.F INPUT 

M (9KHz A.C GAIN 

MI (9KHz D.C GAIN 


INSULATORS 


STEREO 
HEADPHONE 
JACK 
Sw3 
SPEAKER SWITCH 
MAIN — REMOTE 
BOTH 
NOTE. a 
SWITCH SHOW 
"BOTH" POSITION war 
SPEAKER 


NOTES. 
x 
ALL VOLTAGES ARE OC UNLESS OTHERWISE SPECIFIED 


DC VOLTAGES SHOWN ARE MEASURED FROM CHASSIS, WITH 
WC SIGNAL INPUT COUDNESS CONTROL AT MINIMUM LINE 
VOLTAGE I20VAC USING A HIGH IMPEDANCE VT V¥ & 


ALL RESISTORS IN OHMS, 1/4 WATT CARBON, OR CARBON FILM 210% 
UNLESS OTHERWISE SPECIFIED 


ALL CAPACITORS ARE IN MIC 20FARADS 210% UNLESS 
OTHERWISE SPECIFIED 


UF FREQUENCY AM 455KNz 
FM 10 7MHe 


TUNING RANGE AM 540--1GO0KH2 
FM 68.106 MHz 


| INDICATES CHASSIS GROUND 


P INDICATES £20% TOLERANCE 


> wwoicares vorrace 
0) IMOICATES TEST POINTS. 


BRROWS ON CONTROLS INDICATE CLOCKWISE ROTATION. 


121-927-02 IS INSULATED FROM CHASSIS. OUTPUT 
TRANSISTORS IN EACH CHANNEL SHALL BE A PAIR 
121-926°02 @ 121-927-02. 


H VOLTAGES MEASURED IN THE F.M. STEREO POSITION, 
# % RIPPLE VOLTAGE MEASURED WITH NO SIGNAL INPUT. 


Qi Q2 Q201 QI0ol Q202 Q203 
121-953 121-613 121-614 121-735 i21-950 121-950 
CHASSIS 8WJR57 Exl.lVv E21.23V E=1.3V E=2.22V E=1.44V 


PART [ITEM PART 1TeM PART B=/.6V Be2.iiv B=2.0V B=2.97V B=2.17V 
| non | "Non DESCRIPTION ino. | ‘xo. | DESCRIPTION cali Cn12-4V ecloay ec ay cub asy Seiee=e “625 O6U 
F.M, DETECTOR TRIMMER | 820 PFD DISC 500V iz i 


F.M. DETECTOR TUNING 


F.M. OSCILLATOR TUNING 220 OHM 5% R701 63-9922-20 | 100K OHM 

A.M. ANTENNA TRIMMER 100K OHM 5% 1K OHM 

A.M. ANTENNA TUNING 470 OHM 5% 8.2 MEG OHM 1/2W 

AM. OSCILLATOR TUNING 1.8K OHM 5% 180K OHM 

A.M. OSCILLATOR TRIMMER 1.8K OHM 5% 5.6K OHM ~ 
F.M. ANTENNA TRIMMER 12K OHM SX 33K OHM 

F.M. ANTENNA TUNING 470K OHM 5% 10 MEG OHM 

27 PF DISC S00V 33 OHM 5% 2.7 MEG OHM 


160K OHM 
1K OHM 
4.7K OHM 
22K OHM 
5.6K OHM 


470K OHM 5% 
100 OHM 1/4W 5% 
270K OHM 5% 
47K OHM &% 


001 MFO DISC 25V 

10 PF DISC 5% 500V 

470 PF 1000V 

3.3 PF GIMMICK 25% 5S00V 
24 PF DISC +5% S00V 


3.3 PF DISC +.25 PF 25V 15K ORM 8% 100K OHM G 
.001 MFD DISC 25V cee pon py 63-9921-72 | 1K OHM GND 
eg sms oae eee 0039 WITH 221-78 
1.7 TO 10 PF CERAMIC TRIMMER 2.2K OHM 5% 63-9921-90 Lape ean F.M. ene nee 
.0047 MFO DISC 50V 470 OHM 5% 63-9922.08 | 33K OHM ANTENNA 
.001 MFD DISC 25V 470 OHM 8% 10 MEG OHM ORN 
.047 MFD DISC 50V 2.7 MEG OHM fee 
390PF DISC 500V 680 OHM 5% 160K OHM f _“ 
270 OHM 5% 14K OHM WHIT: 
22-7615-10 | .047 MFD DISC 50V 470 OHM 5% F 
22-7615-06 | (61 MFD DISC 50V 3.3K OHM 5% FM ANTENNA COIL ANT 
22-5972 390 PF 25% POLYSTYRENE 125V 10K GHM 6X FM RF COIL 
22-7615-10 | .047 MFO DISC 50V 470 OHM 5% TRAP COIL 10.7 MHz 
22-4819 2 PF N4700 3.25 PF 600V 1K OHM 5% FM OSCILLATOR COIL 


2.2K OHM 1/24 
470 OHM 5% 
1K OHM 5% 
560 OHM 1/4W 
470 OHM 5% 
680 OHM 5% 
680 OHM 5% 
4700 OHM 5% 
4700 OHM 5% 
2.2K OHM 5% 
100K OHM 5% 
22K OHM 6% 
3.3K OHM S% 
3.9K OHM 1/2W 


22-7615-10 | .047 MFD DISC 50V 

2.7 PF DISC +.25 PF S00V 
.0015 MFD DISC S00V 
47 MFO DISC 3V 

560 PF DISC 500V 

.047 MFD DISC 50V 

42 PF DISC 45% 600V 

2.7 PF DISC +.25 PF SODV 
-047 MFD DISC 50V 

680 PF DISC 500V 

560 PF DISC 500V 

5.5 PF DISC +.26 PF 500V 
-047 MFD DISC 50V 


AM ANTENNA ASSEMBLY 
FERRITE CORE SLEEVE 

AM OSCILLATOR TRANS. PRI. 
AM OSCILLATOR TRANS. SEC. 


4ST IF TRANSFORMER 10.7 MHz PRI. 
1ST 1F TRANSFORMER 10.7 MHz SEC. 
1ST 1F AM 455 KHz PRI. 

TST iF 455 KHz SEC. 

2ND IF TRANSFORMER 10.7 MHz PRI. 
2ND IF TRANSFORMER 10.7 MHz SEC. 
2ND IF AM 455 KHz 

3RD IF TRANSFORMER 10.7 MHz PRI. 
3RD tF TRANSFORMER 10.7 MHz SEC. 


Q204 


IN T101 


IN T201 
IN T201 
IN T202 
IN T202 
IN T203 
IN T203 
IN T204 
in T205 
IN T205 


VW 


; WHITE 
BLACK . 


L101 


hal wae | Sabie Ace ree RAY 
“0047 MFO DISC. SV aor ona oo IN T7207 RATIO DETECTOR TRANS. 10.7 MHz PRI. YELLO 
680 PF DISC 500V 22K OHM 5% IN T207 pagar hte TRANS. 10.7 MHz 
390 PF DISC 500V 
22-7142-03 rey haat Oe eernOLTic 25V 47K OHM 5% iN T207 RATIO DETECTOR TRANS. 10.7 MHz SEC. e GREEN 
22-7151-04 | 10 MFD ELECTROLYTIC 16V 39K OHM 5% AM OSCILLATOR TRANSFORMER BLACK | 


Swe 
F.M. AFC SWITCH 


Q404 


120K OHM 5% 
470K ORM 

1.8 MEG OHM 10% 
330K OHM 5% 


22-5989 
22-7615-10 


.02 MFD DISC 26V 
.047 MFD DISC 50V 
.01 MFD DISC SOV 
01 MFD DISC 25V 


FM 1ST TRANSFORMER 10.7 MHz 
AM 1ST IF AM 455 KHz 
FM 2NOD IF TRANSFORMER 10.7 MHz 


22-7616-10 | .047 MFD DISC 50V 2K OHM METER CONTROL AM 2ND tf AM 455 KHz 
22-7615-04 | .0047 MFD DISC 50V 15K OHM 5% FM 3RD IF TRANSFORMER 10.7 MHz 121-]006 WHT eg 
1 MED DISC 10V 12K OHM 8% AM 3RD If AM 455 KHz SWI-IF-8, 
10 PF DISC +5% 500V 10K OHM 5% FM RATIO DETECTOR 10.7 MHz E=0.0V EDP SWI-IR-8A,9A 
1 MFD DISC 10V 18K OHM 5% INPUT COIL 19 KHz B=0.6 V / BRN 
001 MFD DISC 25V 12K OHM 1/2W 10% rigid wiht asec C=(5.5V TXSO! 
4.7 MED ELECTROLYTIC 25V 500 OHM MUTE CONTROL (ALT 63-9261) HED RANSEORMER” SWX4-2 


2200 PF POLYSTYRENE 16% S00V 390K CHM 5% 
15 PF DISC 5S00V 
0033 MFD DtSC SOV (TO BE USED 


WITH 221-79-01) 


Q403 
121-877 or 


SRN PHONO SOCKET 
v1 SWX4-1 


22-7613-18 AFC SWITCH (SLIDE SP-DT) PREFERRED 


OR 6.6K OHM 45% ALTERNATE 

22-6681 .0039 MFD DISC 500V (TO BE USED 100K OHM 8% | 2 | -768 RA PHONO SOCKET 
WITH 221-79) 100K OHM 5% Ex0.6V 

22-3527 ‘| 22 MFD DISC 12V 120 OHM 1/4 i 

22-6782 | 2200 PF POLYSTYRENE 16% 500V \ B=1.2V TO TX50! 

22-7613-18 | 0033 MFD DISC 50V 1.2 MEG OHM 5% HIGH CUT FILTER C=/5.5V 

22-7613-18 | .0033 MFD DISC 50V 470K OHM 5% Flo. D/YEL 

22-16 470 PF DISC 500V 4.7 MEG OHM 10% STEREO MEADPHONE JACK 

22-7615-10 | 047 MFD DISC 50V 27K OHM 5% Q 4 5 3 

22-16 470 PF DISC 500V 2.7K OHM 5% 

22-7618-10 | 947 MFD DISC 50V 50K DUAL LOUDNESS CONTROL AFC DIODE I2|- 877 

22-3381 39 PF +5% DISC 500V ALT 63-10189-01) or 


10K OHM 5% 


l2i-768 


103-142-01 | SILICON DIODE 


22-7615-10 | .047 MFD DISC 50V 100K DUAL BASS CONTROL 
22-2939 680 PF DISC 500V : (ALT 63-8982-01) 1093-29-01 GERMANIUM DIODE F=0.6V 
22-7615-10 | .047 MFD DISC 50V BK OHM 5% 10 : 
22-7153 | 1MFD ELECTROLYTIC 50V 50K DUAL TREBLE CONTROL 109-90 GERMANIUM DIODES (MATCHED PAIR} B=1.2V 
22.16 470 PF DISC 500V (ALT 63-8983-01) 103-23-01 | GERMANIUM DIODE C=/5.5V GRN 
22-5964 .27 MED MYLAR 50V 15K OHM 5% 103-2301 | GERMANIUM DIODE : N/YEL TO TX5OI 
22-7202 .039 MFD MYLAR 50V 280K BALANCE CONTROL 103-23-01 | GERMANIUM DIODE 
22-5722 .068 MFD MYLAR 100V {ALT 63-8981-01) Q 45 4 
22-7613-22 | .0068 MFD DISC 5OV 103-2221 | SILICON DIODE 
22-5814 022 MED MYLAR 20% 100V 103-222.01 | SILICON DIODE | 2 | — | O 06 WHT/ YEL 
22-16 470 PF DISC 500V 5.6K OHM 5% 7 SWI-2R-IA 
22-6908 1 MFD MYLAR 10% S0V E=0.0V 
22-2939 | 680 PF DISC 500V RXGO2m | 2 ON RECTIFIER oc Osis : B=0.6V SWI-2R-IIA TeRCIGHT 
22-7182-09 | 220 MFD ELECTROLYTIC 25V SIMAIS Rh BEG POUM BS VAN OS: nes sone can | 
22-2693 20 PF DISC 8% BOOV Rate 346-4 C=15.5V DSX503 po ER LIGHT 
22-7151-09 | 220 MFD ELECTROLYTIC 16V 150 OHM 5% 1/2W MONOLITHIC MULTIPLEX 
22-2939 | 680 PF DISC 500V 6.2 OHM 5% 1/2W DEMODULATOR (SEE C306) Q455 
22-7152-06 | 33 MFD ELECTROLYTIC 25V zw Beiaaeah eee 
22-7154-12 | 1000 MFD ELECTROLYTIC 35V i 63 [AE OHM see cane ae’ S | 2 | ~ 9 27- 02 
22-7601 033 MFD MYLAR 50V GHT 
22.7613-16 | .0022 MFD DISC 50V i E=I6.0V S505 
22-7615-10 | .047 MFD DISC BOV 120 OHM 5% B=16.5V DS50S 
22.2939 680 PF DISC 500V 1600 OHM £5% ANE DO! i C=36V LIGHT 
22-7615-10 | .047 MFD DISC GOV | PPILOT AND MIETE x GRA 
22-7153 1 MFO ELECTROLYTIC 50V Q 45 6 301 SWI-2R-2A 
22-18 470 PF DISC 600V 220 OHM CIRCUIT BOARD TAL 
22-5964 .27 MFO MYLAR 50V 121-926-02 , 
22-7202 039 MFD MYLAR 50V 1.2 MEG OHM 5% 
22-5722 068 MFD MYLAR 100V FE =I6.0V 
22-7613-22 | .0068 MFD DISC 50V ; 
(022 MFD MYLAR 20% 100V 470K OHM 5% TUNING METER B=|16.5V 4 (7 GRN 
470 PF DISC 25V 4.7 MEG OHM 10% C=0.0V SWI-2R-I0A 
1 MFD MYLAR 10% 50V 27K OHM 5% .M. RF. F.E.T. . DIAL 
680 PF DISC 500V F.M, CONVERTER N.P.N. x 
220 MFD ELECTROLYTIC 26V ‘4 
20 PF DISC 5% 500V 2.7K OHM 5% A.M. CONVERTER N.P.N, A 
220 MFD ELECTROLYTIC 16V > 


AM. FM. 1ST 1.F. N,P.N. 
AM. F.M. 2ND [.F. N.P.N, 

F.M. 3RD ¢.F. N.P.N. 

TUNING METER CONTROL N.P.N. 


680 PF DISC 500V 
047 MYLAR 420% 100V 

1000 MFD ELECTROLYTIC 35V 
-033 MFD MYLAR SOV 

0022 MFD Disc SOV 


O| 


10K OHM 5% 


GRN / WHT 


WHT 
RED 
GRN 


22-7613-16 6.8K OHM 5% 


PRE AMPLIFIER N-.P.N. 


3 


22.4905 | .0t MFD Disc b00V 0402 AUDIO AMPLIFIER P-N.P. FROM 
ot miro Ore GOOY 15K OHM 5% 0403 PRE DRIVER NP.N. old zi< P.C. BOARD . s 4 je ewe Ww o 
470 | >|> 1 © 4 50K 2 2 a SOK 2, 1 
Sada a eh ae ; : 7 . 
: 5.6K ON | 0406 AUDIO OUTPUT P.N.P. We oo 3 ine 3, | 3 (Lyi 3 (t > 
1 MFO ELECTROLYTIC SOV 1 454 PRE AMPLIFIER WP fa SOK 250K 50K OOK 7) 
miata oe Pee omen ta ang LOUDNESS BALANCE TREBLE BASS 
eratauey ge ars 1 ivio | From ae 0402 9406 9405 Q401 a45i 
820 PFD DISC S00V 466 AUDIO OUTPUT P.NLP. T PC. BOARD Q4 21-433 
220 MFD ELECTROLYTIC 35V ' toy 121-1005 121-1005 I2|-926-02 121-927-02 121-433 i2! 
220 MFD ELECTROLYTIC 35V 1500 OHM 5% PRE AMPLIFIER NPN. ols . E=70V 
1 MFD ELECTROLYTIC 50V Pa ee a aaa ey aay Sciesy 8 iV B=75V 
LOW CUT HIGH CUT B=I4.3V B=(4.3V B=15.5V B=I6.5V =f. wat 
20 PFD DISC 600V 220 OHM 1/2W PRE AMPLIFIER N.P.N. aw. a ae S i cou Bc00V cose Galo BV C=12.8V 


PRE AMPLIFIER N.P.N. 
-1 MFD MYLAR &80V Hf 
100 PFD DISC 500V 
1800 PFD MYLAR 60V 
470 PFD DISC 1000V 


MAGNETIC PREAMP CIRCUIT BOARD CHASSIS 8WJR57 — 
DRAWING APPEARS ON PAGE 77 CHASSIS WIRING AND COMPONENTS VIEWED FROM FOIL SIDE 


7 TRANSISTORS 


ART No. DESCRIPTION _ 


21-738 
(21-980 EMS Le 


7 


PRE-AMPLIFIER 
AUDIO AMPLIFIER 


2|-877 |PRE-DRIVER 


DRIVER 


OUTPUT 


PRE-AMPLIFIER. 
AUDIO AMPLIFIER 


21-877] PRE-DRIVER 


DRIVER 


OUTPUT 


wD = 
Ny 
~J 
O 
N 


£2 
ff 
oO 
ft 


21-927-0 


N 


PRE-AMPLIFIER 


21-79-01 
or |MULTIPLEX DEMODULATOR 
22|-79 


D/O |© 
— MN — 


SS 


rs) 
~ 
ol 
nm 


™a 


DIAL CORD DRIVE 


SHOWN IN FULL COUNTERCLOCKWISE POSITION 


OL Test PoTs 
TATEMANTENNA INPUT 
Dist EM. LE INPUT 

[o|srd FMOUTPUT 
THFM. DETECTOR OUTPUT 
|M |19 Kuz A.C. GAIN | 
MI 


I9 KHz D.C. GAIN . | 


T501, POWER TRANSFORMER 


TO ANTENNA BRACKET Ls 


RED GRN RED * 


JACK ASSEMBLY: 


FM. ANTENNA CLAMP 


al 
A.C. PLUG JOP” 


PHONO MOTOR A.C. 


1.C. 301, MONOLITHIC MULTIPLEX 
DEMODULATOR 

T301, INPUT COIL (19 Kuz) 

F501, A.C. FUSE, 75 AMP. SLO-BLO 


PILOT AND 
METER LIGHT 


til! 


R302,500 OHM MUTE CONTROL 
T302, DETECTOR COIL TRANSFORMER (38 Kuz) 


TAPE A.C. 


T207, FM. RATIO DETECTOR TRANSFORMER (10.7 Muz ) 
T205, F.M. 3rd I. TRANSFORMER (10.7 MHZ) 

T206, A.M. 3rd 1.F. TRANSFORMER (455 Kuz) 

T203, F.M. 2nd 1.- TRANSFORMER (10.7 MHz) 

T204, A.M. 2nd I.F. TRANSFORMER (455 KHz) 

T201, F.M. Ist LF TRANSFORMER (10.7 Muz) 

T202, A.M. Ist 1.E TRANSFORMER (455 Kuz) 

L3, TRAP COIL (10:7 MxHZ) 


en 4 ae oe LIOI, A.M. ANTENNA 
a “alee l I C13, 1.7 TO IOPF TRIMMER 
(ia a Nar: 
AL AL J B * 
Za 10 JACK ASSEMBLY 
— PHONO 
hj —— MAGNETIC 
PRE-AMPLIFIER 


om 
WHT 
SF (LEFT) 


BK NE 
B€)E OF 
_ {ro PHONO 
== (RGHT) 


Q702  Q752 
LI, FM. ANTENNA COIL 
JL CIA, FM. ANTENNA TRIMMER (106 MHz) 
HE-CID, A.M. ANTENNA TRIMMER (1420 KHz) 
CIH, FM. DETECTOR TRIMMER (106 MHZ) 
CIF, A.M. OSCILLATOR TRIMMER (1630 KHZ) 
L4,—=M. OSCILLATOR COIL 
TIOI, A.M. OSCILLATOR TRANSFORMER 


| 


3 — = a oT 
TUNING METER eS Ciimir ow Low cut 
—- | Utne LU FILTER | 
A.C. ON-OFF SWITCH——wt / STEREO Yam DIAL POINTER FM DIAL \ AFC § sehen 
INDICATOR LIGHT LIGHT LIGHT \ SWITCH HEAD PHONE 
F502, T LI ; JACK 
~ DAMP. REGULAR DUAL DUAL BALANCE puaL TUNING 7 
SELECTOR BASS TREBLE CONTROL ‘LOUDNESS SPEAKER HIGH CUT R SPEAKERS L 
SWITCH CONTROL CONTROL (B0TTOM) CONTROL SWITCH FILTER | o o 
= (BOTTOM) (TOP) (TOP) SWITCH REMOTE 
SPEAKER 
INSULATOR 
(121-927-02 ONLY) JACK ASSEMBLY 
SCREW 
| START . ¥ 
™ UD} 72 TURN INSULATOR BUSHING TINNERMAN SPEED NUT 
Sy TRANSISTOR CHASSIS 
—~>> . 
eae eT TRANSISTOR MOUNTING VIEW 
3 TURNS CCW 121-926-02 & 121-927-02 


CHASSIS 8WJR57 — CHASSIS LAYOUT 70 


TRANSISTORS 


| No. _|TPART No. _ 
}Qi_ | 121-1024 | FM~RF (121-953 USED IN EARLY PRODUCTION) 
}Q@2_sL t2t-613 | FM CONVERTER 


| [21-850 | AM-RF 
l2!1-735 | AM CONVERTER 


AGC AMPLIFIER 
AM Ist IF 
AM 2nd iF 
21-603 | MUTE BUFFER 
7 MUTE AMPLIFIER 
[21-950 |—OTE SWITCH 
7 PRE-AMPLIFIER 
121-433 [—KuDIO AMPLIFIER 


PRE-DRIVER 


elo 
0 
ioe 


POWER 
TERMINALS 
tien 


2 PRE-AMPLIFIER 
nelaee AUDIO AMPLIFIER 
PRE-DRIVER 
121-877 | DRIVER 
l21-1013 OUTPUT 


l2i- 774 | eM POWER SWITCH 


re) 

SRS 

Ol 
COINS 


OOOO 
NIN | AA 
VIGO 

Mi— | pol— 


PHONO PRE-AMPLIFIER 


FM IF GAIN BLOCK 
FM IF LIMITER /QUAD, DETECTOR 
IC3@1 | 221-91 | MULTIPLEX PL.L. DEMODULATOR 


OUTPUT 
TERMINALS 


PART OF RF TUNER 


DIAL CORD DRIVE 


SHO\WN IN FULL CLOCKWISE POSITION 
WIND 2 TURNS CLOCKWISE 


METER LIGHT 


TUNING METER 


4 FULL TURNS CLOCKWISE 
ON SMALL SHAFT 


POINTER LIGHT 


AC POWER SWITCH 


FUNCTION SELECTOR 


FUNCTION SELECTOR LIGHT 


FM-AFC SWITCH 


LOUDNESS CONTROL 
FM MUTE SWITCH 
TREBLE CONTROL 
LOW FILTER SWITCH 
BASS CONTROL 
HIGH FILTER SWITCH 
BALANCE CONTROL 


71 


MAGNETIC PHONO PRE-AMPLIFIER 


LIO2, FERRITE CORE SLEEVE 
TIOI, AM, RF TRANSFORMER 


PHONO INPUT 
RIGHT (RED) L104, FERRITE CORE SLEEVE 
gre wer TIO2, AM OSCILLATOR TRANSFORMER 
ANTENNA , AM. OSCILLATOR TRIMMER (1630 kH 
TERMINAL STRIP Oe AMSG : =) 


J) T202, AM. Ist LF (455 kHz ) 
T 


) 
me /“ TAPE JACKS 
= 
TO P2 ON POWER SUPPLY \Y7A 


==. 
= ad 
re 


F.M. ANTENNA TERMINAL rs . : xs 
—— Th “ aa = TI 
Q202 Q203 ra) 


L4, FM. OSCILLATOR COIL 

CIH,A.M. R.E TRIMMER (1400 kHz) N 

CIC, F.M.R.F TRIMMER (106 MHz) —PRe 

CIF, AM. ANTENNA TRIMMER (1400 kHz) —1] 


ie 
CIA, F.M. ANTENNA TRIMMER (106 MHz) iene 
i 


E 


: C 
Qio2 "GO: |0| od a T204, AM, 3rd 
| im: ? ¢ . 2 d 
OC ines Lin 2035, A.M. 2n 


asozt@y oO 
1 : 
poles 


LITT S } PIN fre 
fee r ie); Ea\oyl ~ © Oo 
mm ®©aqe2 ae 4 


c 
Ll, FM. ANTENNA COIL = 201 > Q30I = 


L2, FM. RF. COIL 


L3,TRAP COIL 
CI5, F.M. OSCILLATOR TRIMMER (108 MHz) 
T201, F.M. LF. TRANSFORMER 


IC202; FM. LF. 


P3,PLUG TO POWER SUPPLY & AMPLIFIER 
MAGNETIC PHONO PRE-AMPLIFIER 


TO SPEAKERS 


ce) 
MAIN 


RO OL 
SPEAKERS 
RO Oo. 


REMOTE 
ce) 


P4 PLUG 
TO AUDIO AMPLIFIER 
AND POWER SUPPLY 


“tte, (©) 
EADPHONE 


H 
| JACK AND 
SPEAKER SWITCH 


SPEAKER JACK 


(FOR CONSOLES USE ONLY) 


P4 PLUG 
TO AUDIO AMPLIFIER 
AND POWER SUPPLY 


CHASSIS 15WJR29 — CHASSIS LAYOUT 


TO F.M. AND EXTERNAL AM. 
ANTENNA TERMINAL STRIP 


PIC3O1, MULTIPLEX P.L.L DEMODULATOR 


Q303 
Cc E ———» P|, FROM BANDSWITCH 
E ? 
| 30° “Se Onfll] & 
6) Q 


| 
DEX im 
FTI R308, MUTE ADJUST 


L205, QUAD. DETECTOR COIL 
R213, FM METER ADJUST 


Ic20l, FM. LF GAIN BLOCK 


HEAT SINK HEAT 


SINK 
INSULATOR MICA 
(121-1013 ONLY) 
TRANSISTOR 
SCREW ALTERNATE MTG. 
CLIP (19-824-Ol) 
CHASSIS 


ALTERNATE MTG. CLIP 


INSULTOR MICA 
(121-1013 ONLY) 


TRANSISTOR 
INSULATOR BUSHING 


TINNERMAN asia, 


CHASSIS 


ab Tet tier 
BCE BCE BCE BCE 
Q457 Q458 Q408 Q407 


TRANSISTOR MOUNTING VIEW 


TO AC 
POWER SWITCH (EARLY PRODUCTION) 


YO > CABLES, SOLDER DIRECT TO 


AC SWITCH (LATE PRODUCTION) L451, CHOKE COIL (30 pH) 


R48I, BIAS ADJUST 
LF (455 kHz) 


LF. (455 kHz) R431, BIAS ADJUST 


L401, CHOKE COIL (30 pH) 


ry 
i 
ar, 


BCE CE 
0457\ a458 0408 /a407 


‘ONO: 


ome J 


LIMITER/ QUAD. DETECTOR = zs 
| [@ @8) | , 
" OiO, = 
PHONO MOTOR a454 0404 —— 
A.C. 0, 
= : $€), APE Ve 


A 


POLARIZED 
PLUG 


TTS 


5 


P2 PLUG TO TUNER / PRE-AMPLIFIER 
AC POWER 


F501, 1.25 AMP (SLOW-BLOW) 
F502, 2 AMP (REGULAR) | 


| P3 TO TUNER 


PILOT LIGHT TERMINALS FOR CONSOLES PRE-AMPLIFIER CHASSIS 


P4 PLUG 
TO SPEAKER WIRING 


AUDIO AMPLIFIER & POWER SUPPLY 


CHASSIS 15WJR29 
a 6 OA Be 


63-9922-20 | 100K OHM 5% 1/2W (ALT. 63-10184-204 10% 1/4W} | R752 63-9921-72 | 1K OHM 15% 1/4W 


a 
; RIMMER R2 
cre Eee GUTENIA TURING 63-0922-12 | 47K OHM £5% 1/4 [ALT. 62-10184-12410%-1/4W) |A753 | 63-7049 | 8.2 MEG OHM 45% 1/2 
cic FM. RE TRIMMER 63092156 | 220 OHM 25% 1/4W (ALT 63-10t8356210% 1/4W) | R754 =| 63-9922.26 | 180K OHM 6% 1/4 
C10 FM. RF TUNING 634129 | 47 OHM 10% 1/4W Jn765 '63-9921-80 | 5.6K OHM +5% 1/4W 
Cie F.M. OSCILLATOR TUNING 63-0922-30 | 270K OHM £5% 1/4W¥ {ALT. 63-10184-30£10% 1/4W} || R756 63-9922-08 | 33K OHM +5% 1/2W . 
CIF 22-4245-014 | a'ns ANTENNA TRIMMER 63592160 | 330 OHM 45% 1/4W (ALT 63-10183-60 £10% 1/4) || R757 | 62-7052 |: 10 MEG OHM 45% 1/2W | 
c1G AM. ANTENNA TUNING | 63.9021-78 | 1.BK ONM £6% 1/4W [ALT 63-10183-78410% 1/4W) ||R758 | 63-9922-54 | 2.7 MEG ONM 45% 1/4W 
ctHt AM. RF TRIMMER 63.9922.08 | 33K OHM t5% 1/4 (ALT 63-10984-08110% 1/4W) || R759 | 63-9922.24 | 150K OHM 5% 1/4W 
cw AM. RF TUNING 63-4255 | 47K OHM 410% 1/44 R760 | 63.-0921-72 | 1K OHM 45% 1/40 
CL AM. OSCILLATOR TUNING 63-9021-36 | 33 OHM 5% 1/4W LALT 63-10183-36t 10% 1/4W) 
2 22.7729 *|.001 MED O1SC 25V 63-9921-78 | 1.8K OHM £5% 1/4W (ALT. 63-10183-78210% 1/40} || CRI AFC DIODE 


$3-0921-98 | 12K OHM 46% 1/4W (ALT 63-10183-08110% 1/404} 
63-0921-64 | 470 OHM £5% 1/4W {ALT 63-10183-64210% 1/4} CR202 


63-9922 15K OHM 15% 1/4 {ALT 63-10184 110% 1/4W) 

63-9925-62 | 2.7K OHM 45% 1/4W {ALT. 63-10183-62110% 1/4W} 
63-9921-80 | 2.2K OHM t5% 1/4 (ALT. 63-10183-80210% 1/4) Al cago, 
63-8921-64 | 470 OHM 15% 1/4W (ALT. 63-10983-64210% 1/4W) ff cra? 


22-2729 001 MFD DISC 25V 
222729 001 MFD DISC 25V 
22-3675 16 PF DISC 25% SOOV 


= GERMANIUM DIODE 
cs 

ce 22-7618-04 14700 PF DISC BOV 

7 

cs 


GERMANIUM DIODE 
GERMANIUM DIODE 


SILICON DIODE 
GERMANIUM DIODE 


ALTERNATE SWITCH NO.85~1439-01(SWI-F) 
22-3035 12 PF DISC +5% S00V NOTE BLADE DIFFERENCE NEAR TERMINAL 15 


22-2468 2.2 PF GIMMICK t6% 


= 223177 |390 PF DISC S0OV 63992158 | 270 OHM 25% 1/4W (ALT 63-10189.-68210% 1/4) |] ee . ie Noe 
C10 | 22.2468 = 12.2 PF GIMMICK 5% S00V e300z106 | 39K OMM fox 1/4W [ALT e3-to1sseetiox 1/aw) [P23 | 103-14208 | SILICON DIODE ‘- SS SS ee SE Oe OO OO ee eee SS SS SS Se 
CL. || aaeaee BE Osage See Mibe DoUy 63.9921-64 | 470 OHM 25% 8/4W (ALT. 63-10183-64210% 1/4) VF cpant | 403-145:01 | SILICON DIODE 
er rea Gl ger pty ha 63-9921-28 | 15 OHM t5% T/4W IALT 63-10983-28210% 1/4) F cago? | 103-146-01 | SILICON DIODE 
c13 22-761§-04 | 4700 PF DISC 50V 2 1 ILICON DI 
cis 22.7615-10_|.047 MFD DISC SOV 63-9922-10 | 39K OHM 45% 1/4W (ALT. 63-10184-10210% 1/4) | CR403 | 103-145-01 | SILICON DIODE 
cis 22-4855 1.7 TO 10 PF CERAMIC TRIMMER 63-9922-08 | 33K OHM 15% 1/4W (ALT. 63-10184-08 210% 1/4W) J CASO4 =| 212-76 SILICON DIODE QI Q2 
C16 22.7615.04 |4700 PF DISC S0V 63-9922-20 | 100K OHM t6% 1/4W [ALT 63-10184-20110% 1/4) | EM-RF FM. CONV 
ci7 22-7618-04 |4700 PF DISC SOV 63-9921-72 | 1K OHM £5% 1/4W [ALT 63-10983-72t10% 1/4W) = CRA51 =| 103-145-01 | SILICON DIODE one con 
cis 22-7615-04 14700 PF DISC GOV 63-0922-20 | 100K OHM 25% 1/4W [ALT 63-10184-202 10% 1/4} [.CR452 | 103-145-01 | SILICON DIODE 4 121-61 i 
c19 22-7615-04 |4700 PF DISC SOV 63-9921-43 | 100 OHM 15% 1/4 {ALT 63-10183-46210% 1/4) CR463 | 103-145-01 |] SILICON DIODE -—— __ 10.7 MHz 
63-9921.60 | 330 OHM 45% 1/4W {ALT. 63-10383-60210% 1/4¥¥) 212-76 SILICON DIODE ie 


c10t 22-7613-18 3300 PF DISC 500V 
c102 22-7616-10  |.047 MFD DISC SOV 
cto3 22-7615-10 /.047 MFD DISC SOV 
cH 22-7615-10 | .047 MFD DISC SOV 


63-9921.96 | TOK OHM 5% 1/4W {ALT G3-107B106/5% aw) 
639921.78 | 1.8K OHM 45% 1/4W IALT 63-10883-78210% 1/4W) [CHS 
63:9921.96 | TOK OHM 25% 1/4W IALT 63-10183-06t10% 1/4W)  LCRKSOZ§ 
63-9922.02 | 18K OHM 45% 1/4W (ALT 63-10184-02110% 1/4) =] CR5OS 


R2 
100K sev G2 L201 1202 


Pind same ae 


C105 =| 22-7615-06 }.01 MFD DISC SOV 63-9922-36 ¢ 1/4) |] CR506 | 103-142.01 | SILICON DIODE OTEST POl NTS 30! 2 
ctos =| 224819 «=| 2 PF 40.25 PF.N4700 TUB. SOOV 3-10651-02 Sapeny Sie ei CR507 | 103-142-01| SILICON DIODE oS R209 (Ht) 0.47 
G10? | 225972 = 390 PF £5% POLYSTYRENE TUB. 125V 63-0921-80 | 2.2K OHM 45% 1/4¥ (ALT. 63-10183-60410% 1/4W) A F.M. ANTENNA INPUT 18K S5V NP CR3OI 
Ct08 | 22-7615-10 | .047 MFD DISC BOV 63-8921.60 | 330 OM 45% 1/4W (ALT. 63-10183-60210% 1/4) =] L1 FM ANTENNA COIL D F.M.I.F. INPUT y +F; 
C109 | :-22-7460 1 PF TO 7 PF AM OSC. TRIMMER 63.0921-68 | 68D OHM 25% 1/4W (ALT 63-10183-68210% 1/4W) || L2 FM RF COIL G F.M.IF OUTPUT 
C110 | -:22-7151.05 [22 MFD ELECTROLYTIC 16V 63-2922.32 | 330K OHM 45% 1/4W (ALT 63-10184-32210% 1/4) || L3 10.7 MHz TRAP COIL MAL F- 
c20z | 226482 =| ego PF DISC SOOV 63-9921.64 | 470 OHM 45% 1/4W {ALT 63-10183-64410% 1/44) || L4 FM OSCILLATOR COIL H FM. DETECTOR OUTPUT 
203 22-3616-04 14700 PF DISC 50V 63-9922-22 | 120K OHM 45% 1/4W (ALT. 63-10182-2215% 1/4W) 5 10 MICROHENRY COIL L ALM. RE INPUT 
C204 | 22-7615-04 | 4700 PF DISC SOV 63-9922.06 | 27K OHM t5% 1/4 (ALT 63-10182-0646% 1/4W) M  19KHz OSC. OUTPUT ao 
C208 22-2642 15 PF DISC 5% B00V 63-9921-88 | 4.7K OHM £5% 1/4 (ALT 63-10183-88410% t/aW) || L107 AM ANTENNA COIL ASSEMBLY : oa So eae 58 is 
c206 «|| 22-6447.01 | .047 MFO MYLAR 100V | 630922 | 15K OHM 45% 1/4W (ALT 62-10184210% 1/4) L102 FERRITE CORE SLEEVE 5 
207 | 22-7616-10 | 047 MFD DISC SOV 63-9921-72 | 1K OHM 15% 1/4W (ALT 63-10183-72110% 1/4W) =|] L103 BC-RF TRANSFORMER 
e208] -22-7615-04 | 4700 PF DISC SOV 63-4921-60 | 330 OHM 45% 1/4W (ALT. 63-10183-6010% 1/4W) ff L104 FERRITE CORE SLEEVE | 
C209 22.2642 15 PE DISC +5% BOOV 834171 470 OHM 410% 1/4W A L105 AMOSCILLATOR TRANSFORMER PRI. 
czio0 | 22-7615-10 |.047 MFD DISC SOV §3-9922-32 | 330K OHM 15% t/4W {ALT 63-10164.32¢10% 1/40} L100 AMOSCILLATOR TRANSFORMER SEC. 
e211 | 22-2703 «| 220 PF 410% DISC SOOV 83-0921-64 | 3.3K OHM t5% 1/4W (ALT. 63-10183-84110% 1/4W} L107 FERRITE CORE SLEEVE | 
C212 22-2729 ‘001 MED OtSC 25V 63-9921-78 | 1.8K OHM 15% 1/4 {ALT. 63-10183-78210% 1/4W} ff 
czas. (| esas — lb pF Sex Cesc SEOV 63-0921-08 | 12K OHM 25% 1/4 {ALT 63-10183-98110% 1/4) | L201 1ST IF TRANSFORMER 10.7 MHz PRL 6208 39K | 
c2ia. | 22238) «|e pF £8% DISC S00V 63-8921-06 | 10K OHM 25% 1/4W {ALT 63-10183-06110% 1/41) | L202 157 IF TRANSFORMER 10.7 MHz SEC. 08 R205 iis R213 
C218 22.7615-04 | 4700 PF DISC SOV 63-0921-46 | 52 OHM 45% 1/4W {ALT 63-10383-46110% 1/4W) L203 45ST IF AM 455KHz PRI. 45V, R308 25K 
1 L204 157 IF AM 455KHz SEC. 10K 470K FM MET ADJ 
216 | 22-7613-22 | 4800 PF DISC 50V 634290 | 330K OHM £10% 1/4W lices tee Le SURO OETECTOAGDIL 5% MUTE ADJ ; 
cia | Zasm |essteoncsow coanase [ates am mT eoaewese Wag 19 MicrONENR CoML cos. (SY Ter | 
TES: 
e219 | _22-7151.08 |10MFD ELECTORLYTIC 16¥ 63.9922-32 | 330K OHM 45% 1/6W (ALT. 63-10182.3245% 1/aw) 207 SND TE AM SSS re Eat NOTES: “ps 100K yond 
4 j L208 2NO IF AM 455 KHz SEC, ALL VOLTAGES ARE D.C. UNLESS OTHERWISE SPECIFIED. Q20] 
C720 | 22-3682 4 MFD DISC 10V 63-9922-34 | 300K OHM 45% 1/4W (ALT 63-10184-34210% 1/aW) ff 100K 
221 | 22-7615-10 | .047 MFD otc Sov 63.0922-24 | 150K OHM 46% 1/4W (ALT. 63-10184-24210% 1/4W) ff 1208 SOBue ALi ame Kia cee O.C.VOLTAGES SHOWN ARE MEASURED FROM CHASSIS, WITH C206 AGC AMP. as c304 tL £305 
c222 | 22.7641.22 | 39 PF 45% DISC SOV 63992234 | 390K OHM 48% 1/4W (ALY 63-10184-24210% 1/4W) aoe OO ERIN EY ete aes CONTROL 2 Me wuss lee *Y ‘121-950 ~ 0.1 T SOV Ane 
= ee oe Prise ony 639922-36 | 470K OHM 15% 1/W (ALT 63-101823625% 1/40) 4 atone Gall Du MERRY LAL. TV. or ok I | 
os ST eaG red Peres . radio 63-9922-10 | 39K OHM Forge Lovdged| 63-10184-10210% 1/4W)} ALL RESISTORS tW OHMS, 1/4 WATT CARBON OR CARBON = = eauet 
. 63-10651.04 | 10K OHM S FILM, 2 10% UNLESS OTHERWISE SPECIFIED. i 
C226 | 22.2642 ~— | 15 PF DISC +6% S0OV 63-9922-20 | TOOK OHM 45% 1/4W {ALT 63-10194.20210% 1/4) || “454 CHOKE COM 20 MECRODENRY | | 
parla Wire then dh Sah ee Seen | ue crenten (MeL tee Ta UeOl 10 MIGROHENRY COIL OTHERWISE SPECIFIED, EXCEPT ELECTROGTICS WNGR ARE +100-10% Fi 
: 22-46 | 68K OHM 15  63-1018Z-16¢ . -i0%. | 
229 | 22-7614-22 | 6800 PF DISC 20% 50V 63-2921-88 | 4.7K OHM 25% 1/4W IALT 63-10183-.88410% 1/40) ] BAe < WANS FORMER LE FREQUENCY: A.M.485KHr aes, Fu MET + 
301 22-7406 AT MED NP ELECTROLYTIC 35V 83-0921-68 | 4.7K OHM £5% 1/4W (ALT 63-10153-88140% 1/4W} Ti02 AM OSCILLATOR TRANSFORMER c F.M.10.7 MHz APPROXIMATELY FM B+ 13.1V 
e302 «| 22-7406 = | 47 MFO NP ELECTROLYTIC 25V 63-0921.46 | 82 OHM t5% T/4W (ALT 63-10181-4625% 1/4) CERAMIC FILTERS MUST BE OF SAME CENTER FREQUENCY : 
cos. «| 22-715203 |475AFD ELECTROLYTIC 25V 63.0921-72 | 1K OHM 35% 1/4W ALT 63-10183-72410% 1/4W) || 5, ain TRANsEGRMEN OF Re GROUPING. T201 AND L205 MUST BE ADJUSTED TO THE SAME : 
& i EY 
C306 =| 223652 =| 1 MFD DISC TOV 63-10311-99 | 13K OHM 25% 1/4W 1202 AM 1ST IF 455 KHz FREQUENCY AS THE CERAMIC FILTERS. | 
308 22-7153-25. 47 MFD ELECTROLYTIC 50V 4 63-10651-03 | SK PHASE LOCKED LOOP ADJUST : 1203 AM 2ND IF 455 KHz TUNING RANGE: A.M. 540-1600 KHz ay 
coe. | gayasa” leo PE Sek nace Dance oad 63-9922-12 | 47K OHM 5% 1/4W (ALT 63-10184-12410% 1/4W) prrahg tieted sh F.M. 68-108MHz 3 620K t 820K ia aa | 
cas’ paeaar. ha Men eerc An eoU 63-9921-34 | 6.2K OHM ¢5% 1/4W {ALT 63-10181-94£5% 1/4W) e . CR30 cd FM MUTE 
. 4 - 
cag. |:o0sy". -|l-es aro ease ta 63-9922-18 | 68K OHM 25% 1/4W (ALT 63-10184-16210% 1/4W) BB tee lia as 
mao 'l:saaeer- | oruace psec soy 63-9922-10 | 39K OHM 26% yaw air 62-10104-10210% aw) = C306 
63-0921.04 | 82K OHM 5% t/4W (ALT 63-10181.04!5% 1/4W = 
ou a . pd li Me ELECTROLYTE 35V 63002210 39K ous 5% ia (aur 63-10184-104 10% 1/44) P INDICATES £20% TOLERANCE. 560PF(N470) an i a rs FM-R | 
8 | 820K OHM EBS 
C33 «| 22-2729 ~—-| 001 MFD DISC 25V 
63-4308 =| 820K OHM £10% 1/4W > FNL 
€314 22-7614-22 | 6800 PF DISC 20% 60V £.M. IF GAIN BLOCK INDICATES VOLTAGE 
C315 —|-22-7613-18 | 3300 PF DISC 5OV 63-9922-30 | 270K OHM #5% aw taur 63-7887210% view l 1c202 FM. LF LIMITER-QUAD DETECTOR sais oeeauenne abeNie elbceaisE tation oa i ae 
C316 =| 22.2729 ~—| 001 MFD DISC 25V 63-2922-26 | 180K OHM 45% 1/4W (ALT 63-788010% 1 
C317 | 22-7614.22 | 6800 PF DISC 20% 50V 63-9922-32 | 330K OHM 45% 1/4W (ALT 63-789010% 1/20) 1301 MULTIPLEX P t L DEMODULATOR ROTARY CONTROLS AND UPWARD OR RIGHT HAND MOVEMENT STR LAMP | 
e318 =| 22-7152.08 | 100 MFD ELECTROLYTIC 25V 63-9922-06 | 27K OHM 15% 1/4W (ALT 63-7845t10% 1/20) OW SLIDE CONTROLS. 
C319 | «22-2729 =~ | 001 MFD DASC 25V 639921-78 1800 OF 25s UAW Mat Earisest0% vam STEREO INDICATOR LIGHT # VOLTAGES MEASURED WITH IOAY SIGNAC INPUT. BB B+ 13.1V | 
Hs Pole rto go roieeaz| 8% On DUAL LOUDNESS CONTHOL ©, ©, @.@ ows rst ours i001 Chee aL Sbisr he, 
Sane || sayua rare Cemeroc vnc ene 63092244 | 1 MEG OHM 45% 1/6W (ALT. 63-7911110% 1/2) # % TO ADJUST BIAS, SET LINE AT I20V.A.C.,LET SET 121-950 = a 
es | Bue lero souran [cnt sok am ct Grrr am Se oem era ater | 
cur | 22800 | 27 MFDMIYLAR Cov Soesdses | cox ies ae hee OL aha AND ADJUST R43I FOR .025V TO .030¥. L101 CIF 1G mar. eS 1203. 485K eee 
cad | 225722 | 068 MFD MYLAR 100V eer ro pth DUAL Ltt Pda 1 REPEAT ABOVE ADJUSTMENT FOR TEST POINTS AD“AE A.M. ANTENNA ‘ L207 L208 db 39PF enti | 
: LT 63 RAs ; ; ; 
c4i1 22-7153 1 MFD ELECTROLYTIC 50V 63992190 | 5.6K OHM 25% 1/4W (ALT.63-7817210% 1/2) TUNING METER VoLehee “a 3.5 | ; 
C412 (|: 22-7613-18 | 3300 PF DISC SOV 4464 RIPPLE VOLTAGE MEASURED WITH NO SIGNAL INPUT. clot 
C413 | 225632 | 022 WFD MYLAR 200V (ALT. 22-7179} 63-8923.02 | 50K OHM DUAL TREBLE CONTROL a HEADPHONE JACK 3300PF 2 
(ALT. 63-9983) 407 AND 0457 ARE INSULATED FROM CHASSIS. GRN T202_ __ _455KHr C27 | pig AM AUD 
C414. | 22.5722 ~—s| 068 MFD MYLAR 100V Pc BOARD, RF 
C415 | 22-7613-26 | 015 MFD DISC 50V Peerinpadl bcos Rac treln e cob ies Vbl °c CIRCUIT BOARD, AUDIO Q1~ 121-953 USED IN EARLY PRODUCTION. ©) r 2.2K 
cars | 22-761317 |2700 pF Disc Sov 63-8981.02 | 250K OHM BALANCE CONTROL {ALT. 63-9981} ec CSACUIT BOARD. POWER AMPLIFIE 0.15.1 iL L203 L204 | 5% = 
car | 223383 1100 PE DISC BOOV 63-9922-20 | 100K OHM £5% 1/4W (ALT. 63-7869110% 1/20) cc ECII ROALD ROGER cilepiy Fr ISD = 6) AM MET 
C420 |: 22-7154.07 [47 MFO ELECTROLYTIC 35V ope depo ed Webcal doa tthe a fliedabal ads Gad SN SAHC OS NASB OTT ROWER BIITCH cleo m 50 | PF 330K 
Cizi. ‘| “sosasa* »| lean prise coay 63-9921.92 | 6800 OHM 45% 1/4W (ALT, 63-7820210% 1/2) wa [8s FM MUTE SWITCH | PF C319 
azz | 22-7154.07 [47 MFD ELECTROLYTIC 35V «| Se pae Tt SEE Ma GALES REER Loreen! a Heche elo | c2i9 R2I9 001 
Se eo eee 63-0921.88 | 4700 OHM £5% 1/4W (ALT. 62-781215% 1/2} swe HIGH FILTER SWITCH : eee > = | 
22.7496 47 MFD MYLAR 100V 63.9921-70 | 820 OHM 15% 1/4W (ALT 63-7782¢10% 1/2) Sw? SPEAKER SWITCH | 
22.3255 | 330 PF DISC. 500V DE cI Rabat hindenstnlts ic EN CERAMIC FILTER, 10.64 MHz (BLACK) | 
225639 | 22 MFD MYLAR 100V bes | Pa 
227113 | 1800 MFD ELECTROLYTIC 65V louse tow CERAMIC FILTER, 10.67 MHz (BLUE) | 
SaTOON: -. | [tos MEO POLYESTER Soy 1500 OHM t1/2W (ALT 63-7792110% 1/2) vei eCiab se aMicIRED | 
22 7616-10 047 MFO DISC SOV 220 OHM 110% 1/2 vane CERAMIC FILTER, 10. z (RED ‘ See ee | 
2829 G80 PF DISC 500V 62-9922-30 | 270K OHM +5% 1/4W (ALT. 63-7887200% 1/2W) CERAMIC FILTER, 1073 MHz (ORANGE) — ee ee 
22-7390-06 pga ELECTROLYTIC SOV 63-9922-26 | 180K OHM 45% 1/49 (ALT, 63-7880110% 1/20) ~ ‘ 
prpbied bs PF gre ibg 50V 639922-32 | 330K OHM [5% 1/4W (ALT. 63-7890210% 1/2W) CERAMIC FILTER, 10.76 MHz (WHITE) H 
2 ks 63-0922.06 | 27K OHM 45% 1/41 (ALT. 63-7845210% 1/2W) 
ze (Same utean Wey cseoat7a |saunor os ew att eaz9eix vam) fan ewer PCh AM/FM, RF,IF & FM MPX 
ot 7039 680 PF DISC S0OV 63 O08 | 33K OHM th% t/4W{ALT 63- 410% 1/2W) a2 FM CONVERTER , : 
22-7153 1 MFD ELECTROLYTIC 50V 63-9922-44 | 1 MEG OHM 15% 1/4W (ALT. 63-7911410% 1/204} 
22-7613-18 |3300 PF DISC SOV 63-9921-88 | 4.7K OHM +5% 1/4W [ALT 63-7813410% 1/209} 101 AN-RF 
22.5632 022 MFD MYLAR 200V (ALT, 22-7179) 63-2921-68 | 680 OHM 16% 1/4W {ALT 63-7778410% 1/2} a102 AM CONVERTER 
225722 ‘068 MFD MYLAR 100V. 63-9922-02 | 18K OHM +5% 1/4W {ALT 63-7839+10% 1/2W) 
pope pocsevedintalleciayia 62-0921.00 {5.6K OHM 45% 1/4W IALT. 63-7817410% 1/20) AGC AMPLIFIER 
zayeis [mo pr one sv goad |e ois i ALE vention Vat re 
Zi |gorrouce 69-0021.50 | 120 OHM £5% 1/4W (ALT 63-7767 S10% 1/20) ace 1C301 WAVEFORMS 
22-2939 680 PF DISC S00V 63-6921-02 | 6800 OHM £6X 1/4 {ALT. 63-7820 10% 1/20¥} MUTE BUFFER 
22:7154.07 |47 MFD ELECTROLYTIC 35V 63-2921-82 12700 OHM 25% 1/4W (ALT. 63:7803210% V/2W) MUTE AMPLIFIER 
: OBI BAT) BE SOO OHNE Se TENE ALY BS ROIS FTAA SS MUTE SWITCH 
BUS” lorroieieom 6392189 | 4700 OHM 25% 1/4 (ALT. 63-781235% 1/20) 
22-7496 «| .47 MFD MYLAR 100V seu beter Aa Anis 63-7782410% 1/20) 0401 PRE-AMPLIFIER 
225 22MFDMYLAR1OOV 8 =——iséidCdC 403 PRE-DRIVER 
193 1500 MFO ELECTROLYTIC 65V Pe Se ie 4| O404 pH SeenON a 
033 MFD POLYESTER S0V sree nn 0407 : 
eas mses 63-0946-76 | 1600 OHM 45% 1/210 (ALT .63-7792110% 1/2¥¥) o408 121-1012 | OUTPUT, DARLINGTON : 
5a a 63-1757 [220 OHM 410% 1/20 : 
a: 4, neti 0451 = | 121433] PRE-AMPLIFIER 
0452 [121433 | AUDIO AMPLIFIER \ 
0 o4s3 121-1005 | PRE-DRIVER 
228008 NSC ABOVE 23877 RIVER 
22:7781-41 a0 MED ELECTROLYTIC my j]}04s7 = 1422-1013 | OUTPUT, DARLINGTON : 
50g 715; ELE LYTIC : Sean ye: ‘]] 458 121- 
cso | 22715209 | 220aFD ELECTROLYTIC 25V peas pvr ci ep oe neonccers 
i 22-7152.04 | 10 MFD ELECTROLYTIC 25V_ 0501 121.774 FM POW! 
adele aA baht oh A Rh 33 OHM 45% 1/40 (ALT.63-7722+10% 1/2 ER SWITCH 
ESTERASE BOG MEO ELECTROLYTIC Bou 63-9921-36 | 33 OHM+t5% 1/4W (ALT. 63-7722210% 1 fad) Q502 121-768 FM POWER SWITCH 
C512 | 22-7149-07 | | 47 MED ELECTROLYTIC 6.3V ) 
: 63-0046-28 | 16 OHM5% 1/2W (ALT 63-7708110% 1/2W) a Wea vauae: all eee a wie 9-(UPPER) LEFT OUTPUT 
: 63-8921-78 OHM 4W (ALT. 63- . a : : 2 a 
on ee laste ene 63-0922-18 Drone ver Gey ey aetes ae 1 a702 PRE-AMPUFIER PIN 2-COMPOSITE INPUT PINS 3 AND f1- PIN 14-VOLTAGE CONTROLLED PIN 10-19 KHZ TEST PGINT PINS 12 AND 13-FILTER PINS 8 AND 9-FILTER Pi, #9-( ) 
c703 | 22.2939 © 620F Disc 600 63-0922-04 | 22K OHM 45% 1/4W [ALT 63-7841410% 1/2W) a eae L+R, L—BR (1 KHZ LEFT ONLY), COMPOSITE AMPLIFIED OSCILLATOR ADJUSTMENT = 2.7V P/P (10.0 MICROSEC.) PHASE DETECTOR AMPLITUDE DETECTOR 0.57V P/P (0.5 MILLISEC.) 
pb popoee rol ieee eee earn Gee O72 PRE-AMPLIFIER 19 KHZ PILOT 10% L+R, —R (1 KHZ LEFT ONLY), 3.5V P/P (5.0 MICROSEC.) 0.14V P/P (0.5 MILLISEC.) 0.47V P/P (0.5 MILLISEC.) P11, TAEVPIPLG PILEISEC 
; 637949 | 8.2 MEG OHM 48% 1/2W 1c201 0.05 : . 
c707 | 225761 —«| 470 PF DISC 1000V FM IF GAIN BLOCK i 


63-9921-90 5.6K OHM 15% 1/4W : 
63-992208 | 32K ONM 15% t/4W 
63-7952 10 MEG OHM 15% 1/24 
63-9922-54 | 2.7 MEG OHM 5% 1/4W 
63-9922-24 | 150K OHM +5% 1/4W 
63-9921-72 | 1K OHM 25% 1/4W 
63-9923-88 | 4.7K OHM +5% 1/4W 
63-9922-04 | 22K OHM 45% 1/4W 
63-9921-90 | 5.6K OHM t5% 1/4 


c709 22-7154-09 {220 MFD ELECTROLYTIC 35v 
C710 22-7154.09 |220 MFD ELECTROLYTIC 35V 


C754 22-7153 1 MFD ELECTROLYTIC SOV 
Crm2 22-2593 20 PF DISC SOOV 

C753 22-2939 680 PF DISC S00V 

C754 22-6905 t MFD MYLAR S0V 

CISS 22-3383 100 PF DISC 500V 

C756 22-7602 1800 PF +5% POLYESTER SOV 
C757 22-5761 470 PF DIST 1000V 

C753 22-3412 820 PF DISC 500V 


1.4V P/P (0.5 MILLISEC.) 


MULTIPLEX ?.L.L, DEMODULATOR 
oS eGR ICAL CIRCUIT Oh Ree 


"52962 


63-9922-20 | 100K OHM 15% 1/414 


MAGNETIC PREAMP CIRCUIT BOARD 
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BON nerve 


Bt 53V +0¢d +000 
280 { ) (E) +i3ed e =tldb +000 +35¢b ' 
thicros tLscrio © f Razs | souM 
+e a 040! 0402 NOTE: INTERCONNECTING WIRING FOR ane 
R757 i - “=~ CONSOLE MODELS SHOWN ON SPEAKER 9 
RI C708 : PRE~-AMPLIFIER AUDIO AMPLIFIER 
iH 121-433 I21- cate WIRING SCHEMATIC. 
| 0702 21-435 3300PF atta 
| Ral2 
ee A ti5.1V sw? 5% 
PRE AMP SPEAKER SWITCH 
“bee a STOOP 
* ’ MAIN REMOTE 
: sw6 - J . = 
RED/YEl|_Hi-CUT SW. aor 0407 
took RED/ ee al NOTE f ¢ OUTPUT 
GRN GR — SWITCH SHOWN : - 
4 BASS ; | ae "BOTH" POSITION m—e 121-1013 


Rall RE 


cage —_«JORN/GRN PRE- DRIVER 


I | | 
PPRE- Y2.7MEG | 150K Q752.C 27WE6] 150K] Q7OI Pee RED | 121-1005 
P. PRE-AMP, = PRE-AMP. s C426 
121 -433 crse_ c7s7, «121-433 c7os _c707_ [21-433 & | C42! ey 
Ig00PF 470PF 1800PF 470PF —_—_—_— = GB0PF a sy = RIGHT | 
Se | | Pouteur 
a ee R440 | 
(15) - | 1500 
ae = N0.85-1474 +18.1V | care 7 0S TRANSISTOR LEAD LAYOUTS 
(SEE ALTERNATE VIEW) | | 22 (10) 22 
tt | jo : J isov | LEAD END VIEWS 
eS ee " OR 
(a i ee | | | | 0408 | 0 gO 8 
l OUTPUT i is t 
eee | ; | { 21-012 | th Ld 
| | DRIVER - 
: - = FLAT 
| | B00 gerbe | OPTIONAL 
| | Q2, QI0t, Q102, Q301 
| | 4 Q401,0402, 0403, 0404 
| l | . Z 0451, 0452, 0453, 0454 ‘ 
wurl RED | | | | 
a a ‘ cai? ORN 
maf pr OTD STO Ls0) - CR806 -CRSO7 | 100PF 
+. LweR LER a - | 
PHONO INPUT TAPE AUX. z BANDSWITCH SWI | = MA | 
TO RECORD INPUT 3 {POSITION SHOWN) _ | ay 
CHANGER ws [POSITION [FUNCTION | | 
Sor | | | re 
os | | 
GRA = P3 | | | aera Lt 0457 
©) MALE, LEAD l | | sv [- OUTPUT | 
= END VIEW . : 
WHT/VIO ae anes | | | 121-1013 
od: aed ! | | lth 
25y. J 25v 1 Q453 
RED/GRN Reese - | | ¢ 
= = SPEAKER AND HEADPHONE WIRING ASSEMBLY PRE-DRIVER 
KEY ae i | FOR J596W, JRSSEW | | 121-1005 | APO T ASCE ORR e eee 
WHT/YEL eee eee eee ee ene ere | ee eee 
OR 
lornvwer | | | | | | | {| | ond ourPUT | a ‘i. 
Hees sal R490 DRAIN 
LEFT C468 B 1500 | SUBSTRATE GATE2 
1/2W GATE! SOURCE DRAIN GATE! 
0$301 22 WS 
STEREO LAMP | 6469 = GATE 2 mies 
GRN/YEL — 470PF GATE SUBSTRATE 
et “he 7 ie 
RED/ WHT GATE 2 DRAIN 
| PLASTIC PACKAGE METAL PACKAGE 
IN Wl Tore: Se? le oo ee 
a RED lia a tec 
DRIVER 
GRA/ WHT T P3 ONLY. 121-877 l OR 
Rca a PON 
> ae 5225=1 E { C 
P3 = = 
BLU | FEMALE ,LEAD WHT . . WHT | FLAT 
END VIEW RED RED | ——J* OPTIONAL 
CEB 
oO | Q201, 2202 ,0203, 9302,0303 
BLK ery Se oo aes. teeeOy | ~CO~*~<C~*~S~S 
PI FEMALE OL x: 1.C.-202, 1.C-301 1.c-201 
a) ak | TOP VIEW 
p4 MALE 4 #1 «82 ~6S lo 9 8 8 7 6 § = 123 
LEAD END VIEW | = 
| = 6 4 
| 1 2 3 4 TI01 ,TI02 7204, L205 
INDEX CODE T201, T202, 7203 
|. TERMINATION LIO! 
| (BoTTOw VIEW) A.M. ANTENNA 
| 
fod 
POWER SUPPLY AND POWER | ce ees 
AMPLIFIER (SUB- CHASSIS) 
| a a 
| aaa 
=a aa 
| a 
_J 2 
ee ee ee es = Pet 
fe erke 
| 3.3 
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o3 
Q454 453 - m4 
121-877 121-1005 . ed oe Se o> 
E=OV E=21.5V 33 oF 3 <m a3 
B=0,6 V Be21.0V ni al os mS 
C=21.9V C=0.6V in dn 8 ‘ . 
rr iw] = ol 
2 |e 
Cc {x 


0457 
121-1013 
Ez23.0V 
B=24.1V SRA _ +o PHONO ScacKET 4 
C=B+53V ro path ae 
/GRN 4 
ARN FROM POWER SUPPLY BOARD ae TO P21 
B+53V 5 TO PHONO PO»WER SOCKET #2 
= ———120 V AC 
ee ; : WHT +o po #2 
Q458 2 ng ORN VIO TO po #3 
121-1012 =% Yet to pz te 
E=23.0V @ 
B=21.9V 5 
C=OV ; To p3 ¥4 2 
i : 
GRA +9 +x501 
| 
TO POWER B ‘ BRN +o p26 
SUPPLY BOARD | To P3*! .DSxSOr 
GRA +, 
MOTE TOSI Guten il 
0408 
i-1012 
E=23.0 V 
B=21.9 V 
C=0V 
aS 
did TO TxX50! 
| 
Q407 + | 
TO P4" 3 : ISWJR299 
I-1013 + 
E=23.0 V 
Bz24.1 V 5225-1 584-2 
+ | : oo 
C=B+53V e r rm 5 m Ir 
-4 
d3o3 6 9 d 3 
| 2322 & &% i . 
‘¢ 2% 2 8 a o 
IS5WJR29 N 2 » = 
= 
121-1005 |5205-) 586-2 : 
E=OV E=21.5V > 
B=0.6V B=21.0V 3 
C=21.9V C=0.6 V 


CHASSIS 15WJR29 — CHASSIS WIRING 
AND COMPONENTS VIEWED FROM FOIL SIDE — POWER SUPPLY 
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ee 


Q203 Q202 Q102 QIOl 


[21-950 121-950 l21-735 121-850 
E=2.5V E=1.4V E=1.5V E=0.5V 
B=3.2V B=2.1V B=2.0V B=1.2V 
C=IL7 V C=12.0V C=12.8V C=120V 


nnn 


AM B+ 13.| 
AM MET + 
STR / MON 


B+ 13.1V 
STR LAMP 


FM—L 
FM-R 
FM MUTE 
IS V 


iN 


* 


hee 


FM. 


GND. 
A.M. 


fy 


FM B+ 13.l 
AFC FM M 


FM MET — 
AFC 


a 
“J 
ac 
omy 
= 
if) 


Q30| 


i2i-603 
E=*27V—-5.1V 
B=*20V-12.6V 
C=OV 


Q303 3202 a20i eq 


121-950 121-950 121-950 2 
0.02V—* 0.25V E=0.02V-*0.25V E=0V E 
C 


: l21-l024 


(121-953 EARLY PRODUCTION) 
GI=1.7V 
G2=5.6V 
D=9.8V 
S*2.0V 


=0.08- *1.0V B=0.7V-*0.55V B=07V 
IZ.1V-— *O.3V C=0.08V-*03V C=4.5V 


Qaom 
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Q451_ 0401 . 9452. Q 402 
TO TAPE I21-433 121-433 Ou 121-433 121-433 $45 
OUTPUT os =7.0V ra Rice ah opie 0 2» 
14) Ce+I5.1V = +15. 2% =75V -75V ° © 
aE , se 
Q50I 
l2i-7 74 
=13.1V 
2=!I27V 


OV (I3V IN FM) 


TO SWI-F #5 —8t 
To sw 4—8 
TO *2 OF SWI-R™ 


RED 
O 4 OF PI FM Bt I3.IV 


= 2c _ = 
© = ri = LJ | a —| X} Gl xl « Wt cp ot ZS] a Cl ow oe] wy Sy oy 
: , w =| & o =| ° >| S| >} S| of S| x] =] a] FS] of S| ae] Of x] ala] maja 
| => O18 v> tN) ) in Ye) ¢t¢ VN MOM MOM HNN — — — - OL Na io wn 
‘ 5 Ss & Ws . > = ## ## fe RE eH YE FH gece 4 
| : at FH ie 5 > rms “n 3seiaieiau,e3 & ,yrr uke 3 « ot 
. O+ PY =m pe 2 O eceot ee serere2eft tiga’: Sau 2 
Em wn fe) trys tT gv tesvse ss ¥ a Se 
Oo a . 7 ceeereee Cerorecece es fs eH HeLO2HO 
- . 020000 O O0000 Oo Oo e) 00e OOO 
Q502 : FrrFF ee FRPRPrErE PP Pe Pea eee 
| 
I21-768 e 
=OV 


=O V (0.7V IN FM) 
=!12.7V (0.5V IN FM) 


rete 
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Q75I 
© % FOR I5WJR29 121-433 TO RECORD 
%%XFOR 8WJRS6 & SWIR57 E=0.6V CHANGER 
B=1.2V 
C=5,1V 


. Q752 
121-433 


E=0.4V 


A a 
+ Saye F 


x 
i 
£ 
Ol 
Ol 


Q702 


** 820PF 


Q70I 


121-433 
E =0.6V 
B=1.2V 
C=5.1V 


CHASSIS 8WJR56, 8WJR57 AND 15WJR29 
CHASSIS WIRING AND COMPONENTS VIEWED FROM FOIL SIDE 
MAGNETIC PHONO PREAMP 
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SWJR56, 57 
~15WJR29 


5223 639A2 
5224 639A2 
5225 639A2 


eee on 


HF-33 


